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CH. CN, CU, CZ, DE, DK, EE, ES. FI. GB, GE, GH, HU, IL, IS. JP, 
KE, KG, KR. KZ, LC, LK, LR, LS. LT. LU. LV. MD, MG, MK, 
MN. MW, MX. NO. NZ, PL, PT. RO. RU, SD. SE. SG. SI. SK, SL, 
TJ, TM, TR. TT, UA. UG. US, UZ, VN. YU. ZW. ARIPO«» 
(GH. KE, LS, MW. SD. SZ, UG. ZW). ^-7 «fF (AM. AZ, 
BY, KG, KZ. MD. RU, TJ, TM), (AT, BE, CH, DE, DK, 

ES. FI, FR, GB. GR, IE. IT, LU. MC. NL, PT. SE). 0APl4*f^^ (BF. 
BJ. CF, CG, CI. CM, GA, GN, ML. MR. NE. SN, TD. TG). 
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(D 



Novel fluorinatcd 1 .4-disubsututcd pipcridinc derivatives represented by general formula (I) or pharmaceutically acceptable salts 
thereof, v^^crein Ar represents aryl or hcteroaiyl having 1 or 2 heteroatoms selected from the group consisting of nitrogen, oxygen and 
sulphu^ in which one to three hydrogen atoms on the aiyl or hetcroaryl ring may be substituted by lower alkyi, etc.; R represents C ,.3 
cycloaJkyI in which one to four arbitrary hydrogen atoms may be substituted by fluorine; R' represents saturated or unsaturated, uiphatic 
Cc hydrocarbon in which one to six arbitrary hydrogen atoms may be substituted by fluorine, aralkyl, aiylalkcnyl, or heteroaiylalkji or 
hcicroarylalkcnyl having one or two heteroatoms selected from the group consisting of nitrogen, oxygen and sulftir, m which one to three 
hydrogen atoms on the araikyK arylalkcnyl. hetcroarylalkyi or hctcfoarylalkcnyl ring may be subsUiuicd by lower alkyl, trifluoromcthyl. 
cyano hydroxy, nitro. lower alkoxycaibonyl, halogcno. lower alkoxy. amino, etc.; and X represents O or NH, provided that at least one of R 
and R^ has one or more fluorine atoms. Because of having selective muscarinic receptor antagonism and bcmg excellent m oral activity, 
persistence of the action and dynamic in vivo , these compounds are useful as efficacious and safe remedies or preventives with little side 
effects for respiratory, urologic and digestive diseases. 
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-'3fflO*«IS?l4ftiBi7yv+7l/S. hy7yU;fD/f-yu», i/7/S. * 
KSx -hoSs fiiBi77l/3 + >';^;U;nji/us, /^Dy>|g^F', fiiBl7yl/3 
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t>„ ) «:^U -tUTX^OXIiNH^a-To (BU R'RCfR*©*. '>>i 

1.4- v^ssi 'J v^^i*xtt^©ii^fi^jicf^^$n7 sie^s#t-r 

OTIC. B^iaflSJcfc^^•cffl^>^»*^^fflS0icl5|c*l5«U *IIB^Icoi>t 

xDigi^*Wr5'\rD7 U --'US (g'\-fD7 •;-;uS©]i±©ffijt© 1 
'-3{@©7K^Ii^w<Sii7>'^+>'^S^ hvy/i^^ti/f-jm. vtji^^% 

KS. -hoS> fflc«R7>'^:3 + •/7^/;^;^-^;^S, /say»l^, mcT )\^^ 
+i^S> 7$/SXIi(aiSi7;^+;^7^ySTii^$nTt^TfcJ:c^o ) J 
ili. «»Jxli*fi^5^li±IE©M^S-CS^^nA: 2 - f U v?;l/S. 3 - h* 
'Ji>;l^S> 4-h'Uv'>'US. 2-^7VU;US. 4-^7VU;l'S. 2-^ 
i-;i/S> 3-^i->'i'Ss 1 --f ^^^'/Uyi/S. 2-^ = rS^V'jyus, 4 
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-^i^v^jjim. 3-h-^yij;us, 4-f7yu>'us, 2-7y;pSs 
3-7'j;us. 2-fD«;/us, a-eny^i/S, 2-e»j$i;^;m, 4 

5 li 2 - ^ > K ;V&^^mf?> Z ti)<T^ 6o 

r 1 - 4 moy^m=^i)<y y am^-ci^ ^ t >t ^> j; t ^J^^» 3 ~ e 

i'Dyf-^US, 2-7;l/;i-pi/^p/>;>^;pg^ 2--7;l';fp>':?D/s+.> 
^'l/S. 3-7/P:i-pi/^pyf-;i,S^ 3-7/U;rpi/^p/>i>^;Ug^ 3- 
yjl:tOi/^a^^'>jU^^ 4 -7;U;i-pv/iru'\+->;l/S^ 2. 2->?7 
>rU;*-p.>^pyptVl/S, 2. 2-i?7;U;t-pi/^py^/i.S^ 2. 2 - 
i 7;l/:tPi/^p/^>f-;PS, 2. 2-i?7>'P;i-pi/^p^4.i.;US^ 3, 3 
-i;7;U;J-p->^py^;US, 3. 3 - '>7;U;*-p n^>^;pg^ 3, 
3-i^7yl/;J-pi/^p^+-/;l,g^ 4. 4 - C>7;l.;fD -/^^ v^/pg^ 
3. 3. 4, 4-xh57;l/^p>/^p/>;>f-;i.g^ 3^ 3^ 4^ 4-xh 
5 7;U;l-pi/i? p/\+-/;Ug^ 2. 3 - i;? 7 p •/ ^ p T-f-yUg^ 2. 
3-i>7/U^p>>^'P'>^>f-yUS, 3. 4-i;7;U;i-pi/i5'p/Ni>^;us^ 
2. 3-i^yjV^ai^i;v^^>ji,s^ 3. 4 -i;7;U;*-pi/i^ p/\+i/;u 
Sx 2, 2. 3. 3— r h77;U;J-Pi/^p-r^;us^ 2. 2. 3. 3-x 
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f-;i/SH 3 -y f-;i/'<>^>'i'Ss 4 -y^yl/'^yf-^l/S. 2- 
y f-yi/'v+^^PSN 3-/^Ji^^^>J\^^^ 4 ->^;^'^+>';^S^ 5-;' 
5^;U^+->;l'Sx 2, 4-i//i-/V^y^Jl^. 2 -xf-^l/^+i^^US. 

4, 5 -i^y^;i/^+->;wS> 4, 4 '\•/^>'^^^ 

5_7;i,;j-o/>^>f-;l/S, 1, 1 -v?7yU;*-o'^>^;l/S, 4. 4-i?7;l/ 
^D'>^>^;l/S> 5, 5. 5'-h*}yjU:ta^>^JVm. 1. 1. 4. 4- 
r h^7;l/5fn'^y^-'l/S> 1. 1. 5, 5, 5-'^>^7;l';4-D'^vf-;W 
1 -7;P;to'\+->;i/Sx 5-77l/:tn^+>;l/SH 6 -7;l/;i-D'\+ 
i^>'^S^ 1. 1 -i?7;i/;4-D^+'>;i/S, 5. 5-v?7;i/;to'\+i/;i/Sx 
6. 6, 6- h 'J7>'l/;rD'\+->;l/S> 1. 1. 5. 5-7- \^^yjltv^ 
+ 1, 1, 6, 6. 6-^>:^7;P;to^+i/>'WS, \ -y )lt 

p_4_y^;U/><>f-;PS^ 2-7;l/5tD-4-y ^;l/'^>^-'l/Ss 3-7 

A--7)Vitu^=f-)V^y=i-)i'^^ 1. 1 -v?7;I/;*-D-4-;<f-;l/^yf-;l' 
S> 4- h»J7;l/;i-Dy^;l/'^>^;US> 5, 5. 5- h 'J 7;l/;rD-4 - 
7;l/;i-p/'^-'l/'^>^/US^ 1. l-v?7;l/;t-D-4-hU7;l/;rD>^ 
1. 1. 5- h ';7;^:to-4-;<f•4/'^y^;^S^ i- 

y jVitv — A — / f- JV^^i/ JX'^y. 4-7;U;*-p — 4-y 5^;^^4^•>>'^S^ 
5-7;U;^-p — 4-y f-;l''\+v'>'USN 6-7;P;fP- 4 - v'-'U 
1. 1 -i>7>'l/;tP-4->5^;U'N^->;US> 5. 5->'7;u;fP- 
4-p<f•y^'\+i^-'^S^ 4- h U 7>'i';tP>^;i/^+>;i/S> 6. 6, 6- 
h U 7yl/;i-p-4-y f^yl/'\+>;l/Sx 6. 6. 6- h y 7;U:tP-4- h 
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JU^^-yjim. I, l-i^yjl^^u-G, 6. 6-V*)yjUyi-XJ-4-^^ 

>'l'Sx 4-^^;U-2-^>-r->/l/S, 4 - M ^jl- 3 -^>f-^ju^^ 4 
-y^;l/-4-'>^>7^-yl/S> 2 -^^-t?r:;|/g, 3 -^^^^-fe^/Pg, 4- 

-y5^;U-3--s+-{r-;l.S, 5 -y 4 -A,+4,^;ug^ 
-2-'\y-r-;US, 5-yf-;U-3-'\:/x::i;l,S, 5-y^yP-4-/\ 
:/-r-yU«, 5-/i-Jl~5-^:f7'^jum. 3, 4->f^f-;l/- 2-^> 
x-Zl/Sx 3, 4-v?yf-;U-3-'<>-r-yUS^ 4, 5 - f^>>l/- 2 - 
4. S-i^^^^^iz-s-'x+t-yl/Ss 4. 5-i^yf-;i/- 

4- ^+-ir-;l/S, ;i-^-r-;l.S, y;^-;i.S, x-fejiyus, •>>T^-fe-n;u 

Sx 1 -7;t/;i-D-4-^^;l/-3-^>x^;l/S, 2 -y ;\,ytt3- 4 - / 
f-/U-3-/<>7^::i;US. (E) - 4 -^yU^f d y 3 -'Ox^yi/ 

»x (Z) -4-7;U;*-Dy 5^;P-3-^>xjl;WS^ 1, 
D-4-yf-;U-3-^>7^^;l/S, 2, 2 - v7;W;j-D- 4 ~y f-yU- 

5- 'Ox^yUS. (E) -4-h«;7yU;i-oy5^;U~3-'^>-r-;l/S, 
(Z) -4- h «j7yU:tny f-yU-S-'^^-rr.yUjg^ (E)-i, i-.;; 

7yl/;fD-4-hy7;U;l-Dyf-;l/-3-/>^>5^ji;pg^ (Z)-l. 1- 

i>yjl^a-4-h*)yj\^:txn/9Jl-3-^>7--JUm. 5. 5. 5-h 
y 7 D - 4 - h U 7 ;P;t P ^;U- 3 ^ >x-;us, l-yjvtu- 
4 -/ ^JV- 2 -'^Vt^^/USs 4 ~7>>l/;t p- 4 -y 2 -^>x- 

;US> 4-7yU;4-py5^;l/-2-^>x^;US, i, i -i;7;U;^-p_ 4 _ 
y 2 >^^;USx 4 - h >j 7 ;U;l-p y 2 -^>-f-;l/S^ 
4-7;l.:ta-l, l-i?7;l/;tD-4-;<f^;u-2~^.VT^;US, 1, 
1 - 7 P - 4 - h U 7 p y 2 - a; y 7. - 1 - 7 
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x-;i/S> 3-7;i/;tD~4-y f--'P-4-^>T--;uS^ 4-7;u^Dy 
^;i,_4_/>^y7^^;uS^ 1, 1 -i;7;^;^•u-4-;<f•;^~4-^>r- 
>'^Sx 2. 2-i^7;U;tn-4-^f-;P-4-'^>r— ;l/S^ 3. 3--:^7 
;l/;tD-4-^f-;W-4-^>f-— ;WS> 4- h U 7 D ^ 4 
>-r^;Ug^ 1. 1 -i>7;i/;tn-4- h y 7;U;i-py 5^>'U-4 -'^>-r— 
-'I'Sx 1. 1. 3. 3-x h7 7>>b7i-u-4->^;U-4-^i^-r-;l/S^ 
1 -7;U;t-D-4 - ^ ^^W- 3 -^+-1?— ^US^ 2-7;l/:tD-4 - /^ 
3 -'X+Hr-v'l/S^ 4-7;U:tpy f-;u-3-'\+-fe— yus> 6-7;U 
;j-p_4_p< 3-/s4^-b— 4- h >J7;l/^Dy f-;u-3-^+ 
■b^yUS^ 1. 1 ->?7;U;j-p-4-;< f-;l/-3-'\+-lr-;US^ 2. 2- 
v?7;U;J-D-4-y^;U-3-'\+-b^;l/SH 4 - h 'J 7/U;i-P^ f■;l/- 
3 -'s+-lr-;l/S> 5. 5 -i?7;U;roy^;U-3-'\^-lr^;l/S. 6, 
6, 6- h 'J 7;l/;^-p-4 -/^;l/-3-^+-lr— /bSx 1. l-i?7;l/^ 
p_4_ |. ij7;P;j-D^5^;l/--3-'s#-t?~;US> 1. I -i/VJUtu- 
6. 6. 6- h U7;l/:tP>f'>'U-3-'S+-tr-;l/S> 6. 6, 6-h'J7 
;U;}- p - 4 - h y 7 P > f^/U- 3 -^+-b-;l/SI?©pfeg^RC;7 -y 

2-'0^~;i/S. 3-'0^^;i'S. 4-'^>^~;uS^ 4-y^;U-2 
7ti^i--J\^m. -rvz-yl/S. 0>x>->'U 

v'^pT'ohVUJi^yl/g. i/^pypbVpypkVPS. •/ ^ pT'p bVUT'^ 
■>:5;p7°Pb°>'U^>^>'l/S. i/^ p^p tVU^s^ i/i^a-fu 
bVU^T'^yUS. >>:J'P7'^>'l/^^>'l/Ss •>:5'p7^^;UJi5^yuS, i/^oT' 
^/uyp bVl/S> '>^'P7'f-/i/7'^yi/Ss •>^'P7'f^;U'^>^;PS^ >'^'p 
^^^^f-^M f-^USs i^^'P^^f-yl/Xf-VUSN •V^P'Of-yuyPhVUSs 
v'^' p/<yf•;^7'f•;^S^ J/^P^+i/^l/^ f^^PS^ i^^ P^+i/^l/Xf-yU 
v^^p^^-v/yi/yptfyi/S; P^+i/->U7'f-;USx i/i^u^-fi-ji^ 
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2 - yf^;P>^'D'^>^;M^;l/S^ 3 f^;l/->^' o/^Of- 

3 - xf-;l/v/^a/^>5^;uy 2 - •> ^ n^>^;Ujiif- 
v'WS. 2- il -/i-JUv^aOi-jl) x5^;l/S. 2- (2-;<^;Uv^^ 

x^^l/S. 2- (3-^^;l/>:5'D/>iy5^;P) i^;US^ 2- 
(1 -if^;U>>^D/>?yf^;l/) xf-^ug^ 2- ( 2 - x^;U> c^yf- 
7U) xf-;i/S^ 2- (3-xf-4/i/^'p/^i/f';|/) x^;l/S^ 1 -yf-^l/i/ 
^D'\+v/;i/^f-;PX^ 2-y f-^l/i/^DAv^^rv/^Mf-yUS^ 3-yf-;U-> 
^ D 4 - y ^ o/\it^ f•;^S^ 1 - xf-;Ui/ 
^n'\4-i/;U->'f-;USN 2-Xf-;l/v/^DA,:^j/;uyf-;pg^ 3_xf-;Ui/ 
^rp^+>;l/;<f-;l/S^ 4-xf-;l/->^D^+i/;Uyf-;l/®, i/^o^+y 
;l/X^;l/S, 2- (1 ^;Ui/:^D^+i/;l/) x^^Ug, 2- (2-pf^ 
yUv^' p^+->;U\ x^;USx 2- ( 3 - ^ ^>>l/>^ p^+'>;U) xf-;i/ 
S> 2- (4 -y^;!'^^ P'v^ •>;!/) x^;US^ 2- (l-x^yUv^^o 
/\+ •>;!/) xf-;l/^^ 2- ( 2 - xf-;l/>/ d/\+ -^U) xf-yWS^ 2- 
(3 -xf-yi/v/^'p^+^yU) xf-yus^ 2- ( 4 -x^/U->^ d'S^^ 
M x^yUS, 1 ->/f-;l/i/^P'\-/^;l/yf-;i/Ss 2 -/^;Ui/^P's:/' 

^>»I/Sh 1 -x^yl/i/ p/\:/'^;U/ 2 -x^;l/> □/v:/' 

^;uy^;l/S> 3-x^;i/«>^'n/\y5^;Mf^;l/S> 4 -x^;i/->^'D'y:r 
2-->^P's:^^;Ux^;i/S, 2- (1 -^-J^^Uv/^p^-/ 
x^;US, 2- (2 ^;l/>/:J'p^y5^;U) x^;uS, 2- (3- 
y ^;l/-> ^ p^":/^;!/) x^;^S^ 2- (4-y5^;U>i?p^:r5^;U) x^ 
v^US^ 2- (1 -x^/Ui/^p/\y^;U) x^;US^ 2- (2 -x-J^^Ui/^^ 
p'vy-J^yU) xf^;PS^ 2- (3-xf^;U->^p/\-/f^;U) xf-;l/S^ 2- 
(4 -x^;Ui/^p^y^y|/) xf-;US^ 1 - P^f^'f-yuy f-;l/ 

»^ 2->^>>U'>^'p;i-^^>'U>/^;US^ 3-y^;U>/^D;4-^'^;u.>'^;U 
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1 - x$^;Uv/^u5l-^f^;Mf-yl/S. 2 ojt^^/Mf-yU 

5 -xf-;U>^D;i-^^;l/y ^>'US. 2- ( 1 - ^ f-;l/v/^ D;t^ ^ 
;U) x^;l/», 2- ( 2 - ^ ^;I/>:J' o;*-^ ^yU) x^;l/S^ 2- (3-^ 
5^;U-/^D;i-:^5^>'U) x1^>'1'Sn 2- (4 - / ^;Uv':J' D;i-^f-;l/) x^;U 

2- (5-/5^;Ui>:5'D;f^-5^;l/) x^>'^S^ 2- (l-i^;U-^^'D 

jii^;l/S, 2- (2 -xf'>'l/'>^D;t^^>'P) xf^^US^ 2- 
(3 -x^^U^^p^t^^^U) x5^;USx 2 - (4 -x^;l/i/^D:*-^'-f 
yU) x^;US^ 2- (5-x^;U>^D^^^;l/) x^;US\ 

3 - 7 O ^ D /\4 '>;l/ / 4 - 7 /U;*- D •> ^ D 'S^- iz/l^y f'-'l/ 

1, l-i?7/l/J^P-l -'>^o'\4->';l'-?'f-;wS> 2. 2-v^"7 

y^>'U^^>'US. 2-7;U;i-p->^P'\yf-/U;'^>'Ug. S-^^U^Tp^^' 

ci^-/^;uy ^/USx 4-7;U:tPi/i5^p'syf->'U^^>'i'S. 1. 
yl/;ij-p- 1 -v'^P'^':^^''!''^^^'!^^ 2. 2-'^-7 )V-^u'yi/ X3^rfi-)V 
y^yUSx 3, 3-i^7;i/:tPi^^p'v:^5^/i/p'^>'i'Sx 4. 4-i?7yl/^ 
p^^p's-r^yM^yUSx l-7;U^p-l- (3-7^ f-^Ui/^p'v+i^ 
;U) y^;l/S> 2-7;l/;t-p-3->^;P>^p'\+'>^U^^>'l/S> 3-7 
;U;t P - 3 - ^ f'>'l/*> ^ ^-'I'Sx 4 -7yi/;r P- 3 

r^p'N+^yi/y f^yUSx i. l -v^7;l/;fp- l - (3-y f^;!/*>^p'\+ 
i/zu) yf-;l/Sx 2. 2->'7;i/:tP-3-y 5';u>:?p^+>>'uy f-^fi/ 

3- h 'J 7;l/jfpy 5^>'P->^ P^+'VVl'^ ^>'l'Sx 4. 4-v>7>'U?r 
D— 3-y ^>'U>':J'P-^+v'>'1^>^>'1'Sn 1 — 7/U:tP- 2 - P^y^ 
;Ux^;l/S, 2- (2-7;P;t-p>^P'^>f';l/) x^;l/S, 2- (3-7 
)litux/i;v3^yf-)V) xf-;PS^ 1. 1 -v?7;^:tP-2-•>^P'^Vf• 
;^xf•;^S^ 2- (2, Z-i^VJVtui/i^u^yf-fV) xf-yl/S^ 2- 

(3, 3-<:^7;u;fp>^p'^>f'''i') xf-;i/S> i. i -i^7;i/;i-p- 
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2- (2, 2-v?7;U;l-D>^'D'^>^;l/) if^;US^ 1, i-i?7;l/^ 
D-2- (3. s-ifyjutui/i^u^yf-ji) 3.f-)V^m0'yi7u7)V^ 

;WS^ v'^p:7'^UT>7'Pt';l/S. >':?p:?'^>Jx>7'^;1/«. v^p:^ 

phVUSn •>^p^>^yx>y^;i/iSs '>i'P'<>^'Jx>'<>^>'i/«> 
^^rpA,4..>ijfi>xf-;l/Ss •>^n'\#i/i;f?>yDf;l/S. '>i?P's+ 
i/Ux>>''f--'WSx e/^'P's+'>yx>'^>f-;l/S^ •>^'P'\:^f-»Jr>x 
^>'US> i/^'u^y^y-ryyoif^m, •>^'P^:3^^'Jx>:?'^>'US^ 
^'p'\y^»Jx>'^>^>'US> '>i'D^^?f-iJ-r>i^;l/«^ •>^'P;i-^'^ 
Ux>:/pbVi/SH •>^'D5^-^^Ux>yf•y^S^ i/^'p^i-^^^Uxv^:/ 

PT;i/^;i/]f±©fflt©7KI&lii=^*<fii|ftT;i/4^yi/ST'S^$n-Ct>T 
i:(,^'>^p:/phf;^^p'^->'^S^ i/^pypf;i/:/Txyi/g, •>^^pyp 
hfyl/'^ >-r x;l/S, ^ p :/p t*>>W's+-lr-;l/S. v a :/a 

i/^'py^;^■/p^--'^S^ '>^'P:/f•;^yx-;^S^ 'y^xi-^f-f^ 
/Ox— •>^p/Of-;i':/'p/^— ^i'p'O^^i/yx-yi/S. 
i/^' a/Of-;l//^>x— -'I'Sn *>^a/\+i/;U-:/p'^j:. v/^p^v^^ 

•>i^p:t^'^>'uya/>^-yi/Sl?RC/::n^oegt© i~6il©7kf^l?.^^ 

«kl>->^P7'ptVl/ypt''x;US, •/^P7'pbVuyf-^;l/S, -/^p^p 
tVl/^O^-^uS^ i/^p^ph'yl/^+v'->'i/S. ^^J'PT'PhVU/s:/^- 
i/^py^yi/T/Dfxyi/S, e/^p:?'^;l/7'f^-;i/S. v/i'pyf^yb 
/^^y^^;^S, v/^p'^>f^;^ypt•-;^S^ •>^'P'^>^;l/y^-;l/S. 
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i/^a-ytJ^::.Ji^^Zfi-J\^M^ i/^' oy-f ^/b^ ^^PS^ p7'x-;1/X 
f-yUSx i/^P^x— ^l^yp f>'l/S> i^^P'Ox— >'1/^5^>'WS> -x^P^ 

•>^'P's:/'x— yPif-^'l/Sx •>^p:t^-r-yMf-;i/«^ -v^p^r^x 
^;Ux^;US, (1 - f-yl/- 2 - P'Ox-;!/) ( 1 - > 

f-;l/-3->^P'^>x— ''1^) (2-<j'^yU- 1 -i^^P'Ox 

x;i/) (2-yf->'l/-2-'>^p^>r-;W) (2- 

y ^;U- 3 - >'^P'07^->'l^) >f->'^S^ (5 f'-'l'- 2-->^P^> 
(S-y^^U- 1 -'>:?P^>x->'l') >^>'^S> (3 
-^f-;U- 1 -•>^P'^>x->'W ^^>'WS. (3 -^^v'V- 2 -•>^'P^ 

(4-/ 'f-)\/- 2 - > ^ D'^y-^rx.;!/) y f-;l/Sx ( 4 - y 1 - •> ^ 
D^>-r— y^-;l/Sx (1 -y^-'^-2 -i/^P^+-fe— -'W ^^^l' 
S. (1 -yf->'i^-3-v/^'P'v+-t-;l/) (2-yf-yi'-l- 
•>^p'\i^-tr— y^yl/Sx (2-y-?^;l/-2->^P's+-fe— -'U) 
/PS. (2 ->^^>'l/-3-->^'P^+-b-;l/) (6->f^;l/-3 
-i/^n^s^-fe-^W /f-^USx (6-y^>'I/-2-'>^P's+4?--'l') 
^yWSx (6-y^;W- 1 -i/^P'^^-irxyl/) y ^;l/S, (3-/5^>'l/- 
1 -'>i^p^+-tr— yU) /^^USx (3-y 2 -v/:5'P^+-fe-;l') 
-j^^^USn (3-^f->'P-3-">^P's^-lr-;U) yf-yPS^ (S-^f-^U 
-3-->^P'^^-b-=-'P) y^>'USx f-yp- 2 - '>^P^+-b~ 

y ^yPS. ( 5 - 1 - P'v^-t-;!/) y ( 4 - y 

f-;l/- 1 - •> ^ p^+'fe— -'P) ^-fPSN {A-/ 2 - i/ ^ P'v^-Hr 
x;u) y^;US. (4-yf-yU- S- C/^p^^^-tr-;!/) yf-;l/S, (1- 
2 - i/^p^yrx;!/) yf-;l/Sx ( 1 3 - i/i' P^y 
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(7-y^;l,-l-.>^P^y^_,^) ^^^^^^ (3-y5^;l.-l. 

^W^^^us. (5-^^;^-3-^^.p^y^^,^) 

-y^;U-2-i.^o^^.5^-;l.) (2-y5^;l.-3->^o;f 

(8-y^yU-4-i/^.p^^^^,l,) (8-yf-;U-3-i.^ 
P^^5^^;|.) y^;ps, (8-y^;U-2-i.^p;,-^^^,p) ^^j^ 

x^p;t-^x^;U) (3-^^;U-2-v^p;f^^^;U) 
« >US. (3-^^;^-3-.>^p;r^^^,^) ^^.Lg^ (3-/f-yU-4 
-'>^p;*-^x^;l.) y^;us. (7->^;P-4-v.^p;^^^^,p) ^ 
^/WS. (7-y^;U-3-.>^p;i-^^^;i,) (7-y^;P- 

^^^US. (4-^5^yU-l-i.^p;f^'7^^;|.) ^^^.US^ (4-yf-;U 
0 -2-'>i^uti^y^-Jl) (4-^^J\^-3-iyi;vyf^f-- 
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/^Jim. (5 -y^;l/-3 -'>^n:*-^x-;P) ^^^'I'S. (5 

_y^;P_4_.>^o;i-^^x->'U) y ::n^.©fflto i ~6{@ 
CD 1 ~6{i©7Kmili^3&<7 >y^lli^T'fi^$nA:i^:J'D7>'U'!r->'l^T>'l''5r- 

i^Ss 7^ ygX«fii»7;P^;P7^ ySTIttft$*lTt^Tfea:l^o ) J <!: 
«*ffi«IX«H^$tifc«5Rta8- 1 2<i07 y -;i/7;py-yPS*it«* 
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xj:.;I/;( f-;i/Sx 1 - ^ y 2 - ^ y f-/i/S, 

4 - e^yj^M^yl/S. 2 -7 3-7';;Py^;i/ 
2 - h*D U ^Jim. 3 - h'D U 2 - f U $ i- 

Jim. 4 - f U ^ i^-yl/^ 5^;WS, 5 - f 'j = i^^ywy f-;US, h*5 i^riyu 
y^.'USx 3-h*'J:/i^~;P^5^;l/S, 4 - t°'J ;J^>^-;M f-;l/S, 3- + 
y'J>'U;^^;V'S. 4 u>'M^;i/S, 5 -^y U;py ^;i/S, 6- + y 
>; 7 - + y; s - + y «J /uy i - >r v + 

5 --r v+y u ;m 6 - v+y y 7 ->r y +y u ;i/ 

8 ->f v+y 'JyM^^l/Ss 2-'^>V^x^;M^;l/Ss 3- 
/<>V^xx;Wyf-;|/S^ 4-'^>'/5^xx;M^;l/S> S-'OVf-xx 

^;WS^ 6 -^>yf-xx;l/p< 7 -O^f-Jis.jv/ 

2--f :/K'J>'i'p'f->'i'S> 3-'f>KU;py5^;i/». 4 - >f y K U >'i'y ^-'U 
s> 5->f > KU^i/yf-zus. e-^-yKu^pyf-yi/S. 7->f>Ky>'i^y 

iy'/VJV/=J-JlM^ 4 -A^i/xV ^ ^yj;l/y 

5-^>x-f $:/y'j;uy^>'i/S> 2-^>V5^7yy;wy^>'i/«, 4 
-^>y^7V"'J;i/y5^>'VS. 5-^>y5^7V'J;M5^;i/S. 6-'<y/ 
^7yy;l/yf^>»l/S> 7-'<>V^7VU;M^;l/S. 2 -'<>V;t+-9-*/ 
y ^^l/S. 4 -^>V;l-+-9-7y ;M 5 y 

2 -^>y7^x;M^;l/S, 3 -/<>V77x;M 4-^ 
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7-'<>V7 7->'M^>'i/S. 2-h*y •:?;^Jl5^;^s^ 2-eu 

2 - ^ J^-;l/X^;l/S^ 3 -^x— 1-'!' = 
i; 2 - 5 'J yl/xf^/P^^ 3 - h*5 V U /Wx^yUS^ 

4-k*^y;>'I/x^;l/S> 2 - 7 U ;^x^;^S^ 3-7'J;l/x^;l/S^ 2- 
h*P 'J ybi^^US^ 3 - b*D ;Ux5^;l/S. 2 - k* U ^ «:;?^;Uif-;PS, 4 

3 - e U ^v?x;l/x^;US^ 4-fU^i?x;l/x^;l/S^ 2-+xv?;l/ 
xf-;m^ 2 -^>V^xx;^x^;^S^ 3 -^>y^xx;l/xf-;PS^ 4 
-'^yV^xxyl/X^yl/S. S-'^y'/f'xxyl/xf-yUS^ G-^^/Vf-x 
xy|/x^;l/S, T-'OV^xxyl/x^^yUS^ 2 --f > KU;l/x^;US. 3 
- >r > K U yPx^.»US> 4 - -f > K y yl/xf-yUSN 5 - > K U ;pxf-;i/ 

6 - > K U yPx^yl/S^ 7 - >r > K U ;Px^;l/Ss 2 - ^ >X-r ^ ^ 
VUv'Pxf-yl/S, 4-^^X-l' irJ^yUypx^/i/SN S-^OX-fi^^U 
;px5^yPS^ 2 -^y'/f-Ty';>'l/x^;US^ 4 -^V'/^^TW ;l/x5^;l/ 

5 -^yV^7'/'J>'Ux^;US, 6 -O^^^Tyjyl^x^yl/S, 7- 
^'yVf-T V U ;Ux^;US^ 2 - ^ > +-9- */ U ;l/x^;WS^ 4 - 7 
;*-+-9-Vy;l/x^;US, 5-'<v7;t+-9-7';->l'Xf-;U3Ss 6-^>V*+ 
■y-Vi;;l/Xf-;l/S> 7-^>V^:t+1^yj;Pxf-;l/S^ 2-^>y77x;W 
xf-;l/S^ 3-077 5-;Pxf-;PSN 4 -^yv''7 5x;l/xf-;Pj|^ 5 
-^yy7 5x;l/X^;PS, 6-'<>77^x;l/Xf^;|/S^ 7-^>V75 

TM^IS^. Sf^mTRCK5iKllllTA^^ni:5P*>^>S litis 1 ~2fi©'s 

;l/S©^±OfiB!gt® 1 -3 f@®7KIIIi^lt{£iSiT>'l/+>'PS^ h 'J 7;l'7fP / 
^yl/S. •>7>'Ss TkKSs xhoS> mLTJV:2^^yi3)V7f.-)vm^ /np 
y>Ig^. fii»7;l'=i+->S^ 7 a ySX{iiffift7^l/+;U7 ^ y S-CM«I$ 
tlTl^T^<k^^o ) J t\i.. mi**g«IX«±fe©®lftST'S«l$tlfc2 

- 1* u v^yuy p^x^ps^ 3 - e 'J P'>^xyi/S> 4 - e »; v'/pyp^ 
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- 7 y 3 - 7 'J yUT-p/N^^^l/Ss 2 - en 'J yuy a-;^yu 

«^ 3-eDV;UyD/v;-;uai, 2-f<J$:;-;U:/oAi-;ug^ 4_t-i; 

->'U»> 3 - h° U :J^i>^;l/y D^^vUS, 4 - f 'J iJ^i^Jiywy o^j^^l/g^ 

+;^S*^L^ m^\i. x^;us, yotr^us, v^ohvu 

+ '^>^;Uxr+>SH -<V'^>f^;W;*-+v/S^ '\+'>>'U:4-+'>SXIi 

y h + sec-7'h^v^ >f v 7 > + ■> 
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}£JVT -iV/a \£J\^T IJ^. •f'f-JUr sec -'ff-)\/7 

iJ^. t-zTf-JlTlJ^. ^>i-)VTlJ^^ ^V^l/^JUTiy^. 

fz7 lJ^X\tm.7)V^)VTlJ^imi^ L^^o 



30 
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mtS.-m^ [ I ] {Cfcl^T. 

( 1 ) A r (iT 'J - j\^mxiimmm=f: mmm^-SLimniM=f-i)^i^f£mi!}^ 

v/^p^+'WPS, 2--7;U;tP>^py^;us^ 3--7;l/;J-p>^^p:r^ 
2, 2-i?7;U;fpi/^Dyf^;l/S. 3. 3 - v? "7 ^U;*- p > ^ p y 
2-7;l/;t-pi/^p/>^>f-;USv 3 -7;i/;4-p p^y^;ug, 

2. 2-i^yjlyi-V'>^aKy^ji^, 3, 3 -•:^7;l/5i-p p^>f-;i. 
S> 2. 2. 3. 3— f K57;U:tP>>^pA^>f-;l/S, 3. 3. 4. 4- 
f- h5 7;U:tP>i^,P^>f-;l/g, 2-yjl7t-XJiy^v^^'yJl/^^ 3-7 
;U;tP v^'p^+^^US. 4 -7;l/^p->^p^^i/;us^ 2, 2-v7;i/ 
:tPv/^p^+i/;l/S^ 3. 3->f7;l/;*-p>/^p/\4^v/;USScK4. 4- 

7 ;U;r p •> ^ P i/yUS^^ff* L (. >o 

MJcli2-7;i/;fpv/^prf-;l/S> 3-7>'P;fp i/^^ p7'^;us, 2. 
2->f7;U;*'av'^py5^;m, 3. 3-i^77P;rp>^'py^;i/S, 2- 
7;U^P'>i'p/^>f-/l/S. 3-7;l/;f Pi/i^D'Of-yi/S, 2. 2-^7 
jVtui/!7uKy^)\/^^ Z, Z-iPy )\^tuiy^x2^y=f-)\/^^ 2. 2. 

3. 3-^ h5 7;t/;i-p>^^p^>^;US, 3. 3, 4. 4-f-h^7;U:i- 
P>^p/-s>^;l/S^ 2-7;l/;i-pv/^p/\^i/;l.g^ 3-7;U:tP>:J'P 
^^•>;l/S^ 4-7yP^p->^'P'\+i/;US^ 2. 2 ~i>7;U;tPv/i^ p'V 
+ '>;l/S, 3. 3-v7;l/:tP>'^P'\+->;l/SRc;4. 4 - 7 p •> 
^'p/s+V^PS^&^ifFt L/<. 1${C3. Z-'Jy)VitX2i/i;uKy=f-)V^im 

(3) XliOXliNH^^U *TfcNH*<Jfft U^o 



WO98-05641 ffile://J:\Legal\Patents\WO98-05641 .cpc] • Page 21 of 11 



WO«y0564, PCr/3»7/02600 

19 



ij -;U7;U+;USRO'^xd7 U -;U7>'l/':r-;US©S±®fiEEO 1 

~3{@®7k^liTOi^«i7>'^4^;^S^ h 'J 7>'i';tD^^;i/Ss >'7ys. 7K 
-hDS> i£igi7;l/3 + '>^;l/;K-;l/S, /^D'y>M^^ i&m7JV3 
+ 7^ySXIiiS«i7;l/+;l/7^ ySTggS$nTl>T^J:l\ ) ^ 

.ti^TIS^ [II] 

_Q_i_i_Re 

iK{;:/a:oTmiS^*?^filcU R\ R*Rl^RNi|pl-^b< llffl^/iO. ^ 
M'ti. 7KflM^^^ fiiffi7;i/+;bS3iil«^fll»3~81@©>i'D7;i/+;i/S 
mL<\iiyi^v7J\^T^J\^&^m-ri)\ l!tlMiR">i:R-X«R"'<hRMi. 
tl^'*l-i^ JC/a o xmf^Wi 3 - 8 <i© > D 7;l/+;PSXtt ^ D 7;P'!r- 
Jim^BfUt^o ] T^^n^Sx '^yi^^i/S. 7x:^^/i/S. 7i-;i/-/ 
p t';US, 7 X -JlzTv^-Jl^Xli 2 - h' 'J ^^WS. 2 - f U i?Jl 
i^>'l/S> 2 - h* U D hVl/g, 3 - t° U f-yuS. 4 - f U 

2 -f-7yu;py ^v'l'Ss 2 -^i^yuy^^yl'Sx 3-^i^;u 
y^;ug. 1 ^ i5^^/';>'i/y f->'i'S> 2-^ ^ i^yj-'pyf-^uSx 4-^ 
^i^VJ^M^^USx 2-7';>'Mf->'US> 3 -7 'J^l/^^^^bS. 2-fn 
U;i/yf-;vSx 3-eo';;i//^;US ({ILx m^>i^J\^^> 7x;^f^yu 
Sx 7x-;i/:;'Db0i/SN 7x-;i/yD^-;i/Ssot/^xo7U-;W7;i/^ 
;WS©ai±®tt!e0 1 3 li©**M^lifiiBi7;l/+;l/Sx h 'J 7;P:t p > 
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3-7';;M^;uS. 2-h°';v;;uy5^;i.SXIi^yi;;US ({gu 

(a) -jK^ [III] 
At 

HO— [— COOH [jn] 

t^h>miitL^ 1 ~2^0's-r nm:f-;g.:^t-'5^xD7 U -/WS (^7 'J 
SSt;^"r 07 «; -;PS©S±©ffi*© 1 - 3<i©7k«IS^Ii(S«ft7;P+yl. 
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10 



IS 



20 



J: t 5-15 moma^ U < «^fafn©8iJW]iJ^^k7K^S. 

L < {ifi^a^ nfc 1 ~ 2 {i©7K»SXIi:t+ VS*W-r S]^«S[ 5 - 1 5 {i 

<@©^x oMi^^Wr S'^x D7 U -;i/Tyu+;i/®^ L < li'sxD 7 'j 
ryiz-y^^us (fiLs K7 3>'U+;uSs r ^)-Jirji^'r—j\^m^ ^7-07 

-huS^ <aiBi7-'W3 + '>^>'l''i-'-7l/S> ^^oyyjg^^ fi«i7>'P3 + '> 
*«^^U<{i^il$tiA:7^ySs *^^^L<{i«il$nfcfiffi7 
;u+;U7 $ ySX«77;u+-'U;i-+i/*;i/5K->'UST'SSl$*iTi^Tfe«k 
1^0 ) -eUTXIiNHXIlO^^-To ] -e^^tlS^fc^tlXd't© 

^.hSJC^-ti-x R"X{iR"*<*^il^b<lifiiiii$n/: 1~2^©7K®ES 

;l/;^:Jl;^SXli77;'l/+>'^J^•+i^7!7>'^'^^-^^S^W•r'5^i^{i7 ^ yS'^© 

(b) ±i5-»5S: [III] oyi) )\^ifsywSL\i^OK^immW^-W^ 
[V] 




[IV] 
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HX- 



N- E [V] 



IK^ilU^^. -»5^ [VII] 

r20-L [VU] 

(c) ±m-m^ IV I] ©^b^^^jKffMtfc*. [VIII] 

r2^-cho [vm] 

J:l 4-14 ffl©iafn^ U < ld:^tSffl©JI§TOiK<k7K*S. 

L< ll«il$n/r 1 -'2<@©7KKSXIi:t+VS«-Wr5|ftf)l»4~l 4@ 

0t&ftl^L<li^iSfP©l!iJ!6Sl^^fc7K*S> TU-vuS. T^^l/^^US. 7 

(i'tlS l~2{i©^xPl^.i^^W1"-2>'sxn7U->'bS. ^xDT'J-;l/T 

^yl/SRO^^f-aT U -;UT>'l/y-7l/S©S±©ffiit© 1 ~3M©7K^I^^ 
fi«iT;i/=i+->:^;U;f:--'i/S. ^^Dy>'lli^. fiiKT;l/ 




[VI] 
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±IH5^ [VI I] {Cfcl^T. LlCJ:oT^$tlS rilttStSJ i: UT 

$^1;:. ±fEiC [V] Ziyf [V I] lw*Jl^T^ EjCck-^T^^ti^ Ti' ^ 
m^S.mxn (a) »cfct>Ts 5C CI I I] <0i3Jl:f^>mii. ^ [I V] 
[IX] 



Ar^ R'\ XSafR"{iBijie©jii**W-r'5] 

±E8i^Sf&{ctec^Ts mm^ntLxm^ti^^ [III] ©/7-'i''j-* 

So 

KSXiiT 5 ySi:©F^©i®^5^&l;:l^u•cw«^^M^5^t^-easfflc^^, 

3 _ (3-i;/ ^ji7 $ y -fa tVl/) v-f ^ h\ •:>7 'J 
tis l^ici -if^;i/-3- (3-i;p<^->U7 ^yyokVU) ^;U;f::^'r^ K 




Ar o 



[IX] 
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[III] Oit^^l^MznbXlS^m. #ICl-2^fi<Dfgfflrt<i: 

- 2 0°C~ 1 0 0"G©*QgBi^<ht-Sc <i:A<-e$. *^*>-S^#Tlc5J&lis ii 
1^. 5 $}Pb^- 7 BFb1> * L < li 1 0 $}Pb1- 2 4 NfPal-Cl^T-a- d i 

[ 1 1 1 ] 0it^mznt^^ [ I V] ©^k^tixii-ecDi^o^ffliij^ 
^j;:fKi;T^x.5c<i:A<-et5*<. ^ [i 1 1] oit-^^i ^ji^tz 

[IV] ©jb^i^XW-E-OiStt. l-5t;K * U < « 1 -2 ^-yUO 

tfz. Buies: [IX] ©T^-yyj ^/^b^tiiix js: [i i n (D^jjit'-y 
M'^Kmmmmz^^Ltz'^. is: [I V] ©^k^i^x{i^©^ifig^$^ 

-5 C i J; o T t S C <!: *<T'§ 5, 

^ [II I] 0;^>'i/*'>K©SiStt^#i*tUT(i. «»J^lfx;^f-;H(:x 
<i7 $ K^l:RCwc*>l^T^;^*-+•>;^s©®tt^b©fe^6lcWtft^fi)c'^k^©^^ 



wo 98/05641 



25 



PCT/JP97/02600 



[1 1 1] j\y^>ywit(om^miiiifimi. [i i n <Df3Jut:>m 

■iti:Ltlz^»)m^^tt<-C^. f5ttiXr;His 5: [I I I] fD*;b^'> 
-i^;i/-3- (3- -:^y^>'U7$y:/Dt';i/) :^;U;f:e^-r ^ Ks •:>7x- 

7^;l/>r^ K. 1-t Ko + ^'OyhUTV-yU^ON-h Ko+iz-lb^ 
igj : 4 hn^xy-^K 2. 4 - h u7 x y 2. 4. 5-h 
yi?Dn7xy->'l's '^^^^ap^xy 7 X y - ^W-fh^^^ <!: R 
fG$W'5C<!:*<T^s SttT^ Kli. [I I I] o/7;u^:>K«-^]ftJc 

N-i^yf^;i/5jt;pAT^ h\ 'O-t'y^ h;uxy. ^'dpK^ 

4f>. iS^b^^U'V. ^'ppshyi/i., ESig^^:^fg^ •:;^ppi^>, bu^' 
ppx^l/>Xli±l2^li<^M^«J*Wt»*l. !|${Cv?x^;l/i-x;K 
DP;f>;l/A^ ■rh^tKD75>^ N. N- 5^;l/jf»'UA7 ^ K> V^t^ 

[1 1 1] <Dt}jit:>m(OK}i:^im^mzti-t^^ [iv] ©^t 
w<Dmmmzj!t:^\^xm^^zti)^-v^zi)\ mn. ^ [i i n ©^;i/^:> 
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[IX] T^m^Mm^it^m^^ ^'"^'mmtimm^ti 
^Jx.(fit [IX] <^it^^izmi^^-jiomvm^tifzm&^u: 

4^- h^*W^>*l5o ^Tkm^LTti. #7k^^y-;K ^Tkx^y- 
1 OO'C. ff*L<li^za~8 0'CcDSiar{CTiT9C<i:*<T'*5o 

[IV] Xlt [IX] T^$tl^{t^!^4., R^-^^H^tiyiT^ 

(Protective Groups 



15 



20 



25 
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in Organic Synthesis), T, W. ^^»;->(T. 
W. Greene)^, John Wiley & Sonstt(1981 

tKo75>^ >>^+-9-v. /9J-)\^. J -)Vm0-:f.i^mUUmL< 

•7)\^itumL. mi> mm(om.m\.^x^ ff*L<«*5jo'c~j^i oo°c 

So 

2 0k g/cm*©7k^ET{-> ^tbUmOV--^ 4 OV<D^m\^(Dl^ 
JKT' 1 0 ^^FbI- 2 4 fif Fal^MilTC-r 6 ZtlZj:*) nt>fl6o 

7k5^«?-rSC Off 9 d i**-C*S„ 
tf:-. ni&Xm (b) ICfelNT>'^-S15irlCfc<:t<5j>: [III] OiJJi'^^ 

>my.ii^omimmwt^ cv] ©e^^^y i^^si^i*:^©!^^^*^!*. 
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S!!itXg (a) [III] Oi3JV^^>mK\i^(DKJ;^^ml^Wt 

^ [IV] <Dit^t<om^mtmmK[^xmmt?>z.ti}<x'^i,o 
*^< ux»e>ns-jia:i^ [x] 



m21:|ig{;:fc(,^•C^ [VI I] (Oit^^t. 'S^mizit^tx. M0#«T 
5^ [X] oit-^^t^ [VII] ®<i:^i^5i©Sf£;ii^ m 

I * /W^fc OiC [VII] <Dit^^ 1 - 1 . 3 ^^/l/OSI^-C) ^ffl UTff^5 

7-tr H y >®f h 7 $ KlPO^ya h 

7)Vij y ^JSJ^K*I : h y ^ ^^l^T $ h y x^;l/T $ >^ N. N 




Ar 0 



[X] 
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t'-^^D [5. 4. 03 ^y'r-h-l (DBU) s l. 5-i^7ift' 
•>^D [4. 3. 0] J±-h-:s-y (DBN) l|©S^3iBiflglWJ^7 $ > : 

$f>ic. SaigXg (c) {c6£-5BiIiE^ [X] ©^b^TO^ [VIII]© 
7;i/xh K{cJ:5ji7cft^7;u+;P^b5J£;«. SlCic^f^if^RJS^^- 

RJ5SlS«s ants *i|-3 0'C-*tj2 0 O'Cs fft L<{ii^O'C'-i^ 

•ClT9C<!:W*b<. -e©fca6©pHI|lf^^3ffll^9SSf<i:UTIi> m7j,t 

S5cfi^7;u4-;Wb{i> ^iJ^liTK^^b^^-:/!!:'- h U -t^A. v^7y7K^jb't^':; 
fg:^h';OA. im\t')'f-^l^y)\^l^^i^^ hU7-tr h + '>7klg^b't>'i'^ 
:^ h U -t/ Al|©7kffe<bifellii*^^ffli^<5*\ '^^u-m. 
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0±.:a"<fc»!isxa (a) . (b) sc^ ,c, ^i,^^^^ 
itismm^m. mA.ti-><ii,Y„^ ««(ing**«t.5*5 

^f^fflso^ in vitro izmz^mmm^frs mj- i n 
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Pharmacol.. 107#, 494-50lM(1992^)]^3( 
SL/Tif-^y^o -rUi?^. CH0iNaiiaJ-l6^$-ti:/cml-m5OA7./7'j > 
ttr-fef-VU^ U (Receptor Biolo gyttSi!) > 

0. 2 nM E'H] -N-y f-^UXa^-'^ $ > (8 4 C i /mmo 1 . 
New England N u c 1 e a r S3) RCflftll^b^liJ* 0 . 5ml 
©5 OmM h U ;^-taKx 1 OmM MgCU, 1 mM EDTA?§^3[ 
(pH7. 4) 4iT^S ()^2 0-2 5"C) . I 2 O^m^ y^^^- 
fc^^'5X7^;l/:^- (P a c k a r d ^ h GF/ 

C) xmrni^b. Iml ©?Jc/^Lfc h yx-*gSe^<-y7r-T'4@-^#L 
fco 7-f;l':?-^5 0''CT'll^rBmjS^. vV^L/-^- (Packard 

(Packa rd h»yy:^':7>h) -CM^LtZo UiS [»H] -N-^f- 

f-x ylLXy-'f (Cheng and Prusoff) 

[Biochem. Pharmacol. , 2 2^, 3 0 9 9-3 1 0 8M 
(1 9 7 3^)] «oT^ ^ifey^V^KT^-S [*H] -N-^^;UX3 

»SI^II( (K.) ^5|ci6^o 
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5 



10 





Ki (nM) 










3200 


55 


590 


mmm lo 


17000 


8^ 


1900 


nmmn 


460 


32 


140 


mmmn 


8600 


30 


290 


nmm u 


1400 


10 


140 




1000 


35 


290 


llife^)20 


550 


3.0 


180 




50000 


22 


2300 


Il«6e«l22 


13000 


19 


680 




24000 


22 


1100 




4200 


20 


210 


iiite<5ii3i 


10000 


19 


520 



I^Xii U y^^itfefitaBI (in vitro) 
1) JSai^'y V^iCMK^MiMz^^WmaWHk 
*IJSISttS?4l-tJ£''^'ff oAlo S D5^aift7 «yh (300~500g) ^ 

h^*?St (9 5%02. 5%C02m 3 2T) T'l§/cb/::•7/7Zffrtl- 
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33 



if.mw&\^n'&^zm^n'^ft^ so^^^^yh ooo-soog) ^ 
-tf^'f (9 5%0z. 5%co,am, a 2*0 -cwcLfc^/?x 

1 o^m^i^i}f^'<^-'^ (1 o-*-i o-'M) ^z^mmxfmmzi&H 



%2 AX* y ySSf*ISSuttffl (in vitro) 





Kb (nM) 


M2/M3 




a«fM3 




1000 


6.3 


160 




610 


0.95 


640 


||%0)|2O 


2100 


1.6 


630 
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8-lliil^(380-4 2 0g) 0:^r5-rK-,;,^^^^.^j.^^ 
l^^> (75 0 mg/kg. i. p. ) SC;a->p5D-x (3 7 
5mg/kg. i. p. ) ^^^^^ 

Pu Imonary Mechan i cs Mode 1 6 
5^B.iSyri$^5^f^,C*N^57^r^.UnU> (5 0^g/kg i 

1-B) v^,hizmzm^mm (p. o. ) 
mmw'^mDmbfi. s-i liiig 080-4 20 g) 

«BU ^xtlfifet^aiJ^LfCo fe^Wift46 0^Sfc{c*J.^«7-tr5^;Un.;> 
(50^g/kg. i. V. ) g|l6©mJifi$tffi*s,j^Lyi:e =^>hD-yu 
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^3 ^y^i^') y^^t^f^Viim (in vivo) 



5 







iv 


PO 


nmmi 


0.033 




iiai0>iii 


0.032 


0.22 




0.040 


0.37 




0.37 


0.95 


atoropine 
ipratropium 


0.0043 
0.0015 





2) -r^ticfcitstisstSt^f^ffl (P. 0. ) 

1 2-2 A *rnu (1 0 - 1 5kg) <Dm^\£-Cf!Vii:^^yY^<)\^\£ 
(3 0mg/kg. i. V. ) "VBW^^ ^©7^7- jl- l/^if AU 

2mmm-^'p^i< t^2m\>MM^\.. yR^m 

^mu^^■ ( 1 mg/k g) U t9:^4l^^^lwBS;<-9-3 U >IRA^^^ 

shiftfii = 

^^tKI^Tx 4 0 0 0 0 m g/m 1 J:f?|lii);2 0 0 0 0^ 1 0 0 0 0> 
5000^ 2500^ 1250^ 625h 312. 5h 156^ 78jtzg/ 
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$4 ^^izmiSim^tiL^m mom) 





yJBLA.mmUUi (Img/Kg, P.O.) 


shitt jii immm 




21 


mmm2o 


>69 




>64 



fcigPfitt> f^fflj^^ttRWrtM^TK^o i£oT> iijfpffl ©'>/<£(, 

mnmiz^^t^zti)<'C%?>o 
*^BB®^b^tiiis ±tE.(ota%mmoi^mxiii'm<Dfzif>izmmizmmir 
^izmbx. nmzm\ m^^^izw^^^Hommmtrnz. i^^izmv 
tzMmizm\itt^^tf}^x^io mmijamtbxu. mm^wtizisi^xm 
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m. nm. mm t < ammommmm m^i-x •> a -y ^'i. ^ u + 
ttz. mo^^mMtLxii. mn(Dmk n^-^m. mm^k mm 

::ti^»o||!!^jw. *IIB^®^b^^^^||»ij© 1 . 0-10 o«g%> * 
L<lil. 0-6 oaa%©sij^-c#w-rsc<!:*<T$'5o cn^>©IS!»J 

1 0 Omg/kg^l~IJCilll5>ltT> */tlNiPt9:^©^^ll. 0. 
0 0 1-1 Omg/kg^l^^^lZi^liXi9:^-t^<Di)<ii{-tU\ 
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mmmi 

;t,-| -2- r n R) -3. 3~i^7;l/:tD'>^o^>^;l/1 -2~hKa 



Xigl. 1 - ( 4 - y =f-Jl- 3 - 4 - 1:^ 'J K >g)^fi£ 

4 _ t-Aji; K> • -JS»ia * -7Kf0tJ2. 5 g©T-fe h - h U 

•f>2. 6 2 gRU^S'^^fc* U-^AS 0 Omg*JR<5(:t)n^^ 3 l^aJnlftaiSK 

xm2. 4-7$ (4-y^;u--3-^>r^;i/) e^u^xD^ 

1_ (4-^^;l/-3-'^>x-A/) -4-f'^'J K>2. 2 g©y ^ 

j-)veomimm\mmr>^-^j^\. ig. •>Ty7K3^^l:'^'>^:^^ 

U A 8 6 0 m g*^ia{CTIi»:i)0^x |n|filCT— IftlR^ b/=o /^J-)\^ 
@*^s 1 NigSriCT p H = 3 ^ L v?if-;Wi-"r ;l/^Jfe^ b^^o tKI 

xgs. (2R) -N- ri - (4-y ^;i/-3-^>x->'i/) e^'j-:? 

^_4-^;Ul -2- r (IR) -3. 3--i>yJi':tvi/^a^>i-M - 
2-h Ka»->-2-7xr.>>U7-ir h'O^J& 
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(2R) - [ (IR) -3. 3-i^7;l/^Dv/^D^>^;l/] -2-hKo 
^iy~-2-y j.^Ji^ffWc7 5mg(DN. N-if / i-JUt^JVM.Tl KSml^ 

i^^G Omg^ 4 -v^y ^/l/T ^ / i?>5mg^|lig» 

(K i e s e 1 ge 0 F254> A r t 5 7 4 4 (y^Ui'tt^) i'nD 

.t^;l/A/^ ^ y -;W= 10/1) {CTifSSiL. ^®^L^^2 3mg?r?4!i^1^!l 

St bxmzc 

'H-NMR (CDCls. 5ppm) : 1. 3 2- 1. 5 0 (2H. 

m) . 1. 60 (3H. s) . 1. 68 (3H, s) . 1. 58-2. 34 
(1 2H. m) . 2. 4 3-2. 4 9 ( 1 H. m) . 2. 7 3-2. 8 2 
(3H, m). 3. 23-3. 36 (IH. m). 3. 48 (IH. 

brs), 3. 6 2-3. 7 3 ( 1 H, m) . 5. 03-5. 08 ( 1 H, 

m) . 6. 2 9-6. 3 3 ( 1 H, m) . 7. 2 5- 7. 3 9 (3 H. 

m) , 7. 5 4-7. 5 7 (2H, m) 

fi5^l»ftgFAB-MS (m/e. (C2.H34F2N202 + H) ^ tbX) : 
4 2 1 

( 2R) -N- n- (4-y^;l/-3-^>7"~;l/) f^'J v?>-4->f 
;ul -2- r (1 S) -3. 3--:^7;U;f-p->j^P^>^;Ul -2-bKP 
4^->-2-7^^;U7-tr h7$ K 
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5 

(2R) - [ (IS) -3. 3 -i^y ;\^ta i/ ^ uK^i-jl-] -2-h K 

'H-NMR (CDCI3. dppm) ; 1. 60 (3H. s) . 1. 68 
w (3H. s). 1. 35-2. 48 (15 H. m). 2. 75-2. 86 

(3H. m) . 3. 2 2-3. 3 6 ( 1 H. m) . 3. 4 8 (1 H. 
brs) . 3. 6 1-3. 7 6 ( 1 H. m) , 5. 0 3-5. 0 8 (IH. 
m) . 6. 27 (IH. d, J = 8. OHz), 7. 26-7. 40 
(3H, m) . 7. 5 5-7. 5 8 (2H. m) 

15 fi^^«gFAB-MS (m/e. (C,, H,^ NjO^ + H) • <i: LT) : 
4 2 1 

115605 3 

( 2R) -N- ri- (4-y^;U-3-^>^r.;U) f^f) >- A 
20 Jl^ -2- r (IS. 3S) -3-7;U;fDi/»p/^>:j^;H 

4i/-2-7x^;l/T-t ?h7$ KRg; (2R) -N- Tl - (4-^^^;!/- 
3-^>-f~;»/) b-^Us;>-4-><;U -2- r (IS. 3 R) -3-^ 
;P;tD'>^p^>^;l/1 -2-h Kn^y-2 -7 -r-yuy-tr h7 ^ K 

25 




F &tX F 



30 (2 R) - [ ( 1 S) -3-yj\^^ai^i;v^yf-j]/2 -2-t Kd + 
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( 2R) -N- ri- (A^/j-JU-S-OT-^M b'^'J v?>~4~-< 
-2- r (IS. 3S) -3-7;t/^P>^P^>f->>l/1 ~2~t:KP 

'H-NMR (CDCls, <5ppm) : 1. 60 (3H. s) . 1. 68 
(3H. s). 1. 31-2. 33(15H. m). 2. 44-2. 49 
(IH. m). 2. 69-2. 81 (2H. m). 3. 19-3. 30 
(IH. m). 3. 62-3. 74 (IH, m). 3. 90 (IH. 
brs). 5. 03-5. 28 (2H. m). 5. 87-5. 91 (IH, 
m) . 7. 2 5-7. 4 0 (3H. m) . 7. 5 3-7. 5 7 (2H. m) 
AB-MS (m/e. (C24H3bFN202 + H) *tbX) : 

4 0 3 

(2R) -N- n- (A-j^i-Jl-S-^y-r^Jl) tf^'Ji^>-4->f 

M -2- r (IS. 3R) -3-7;U;^-p->^P^>^;l/1 -2-faKo 

^i/-2-7^^;UT-t? K 

'H-NMR (CDC la. 5ppm) : 1. 6 1 (3H. s) . 1. 6 8 
(3H. s) , 1. 37-2. 26 (14H. m). 2. 32-2. 37 
(2H. m). 2. 75-2. 90 (2H. m). 3. 43-3. 56 
(IH. m). 3. 62-3. 76 (1 H. m). 5. 04-5. 13 
(2H. m). 6. 91-6. 95 (IH, m), 7. 23-7. 35 
(3H, m) . 7. 6 7-7. 7 1 (2H. m) 

fi^fi?ftgFAB-MS (m/e, (C,4H3s F NjOz + H) ' tbX) : 

4 0 3 

(4-y^;i/-3-^>xJ^;U) e^'Jv>-4-^ 



30 



M -2 


- r (1 R. 3 S) - 


3-7;l/;*-ni/^'p^>^;H -2 


-t Kp 






KSO* (2R) -N- n- (4- 








4_^;H -2- [ (1 R. 3R) 


-3-7 
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(2R) - [ (IR) -3-7;l/;rD>^D^>f-;l/] -2-tKn^ 



(2R) -N- n- (4~y^;l/-3-^>-r^;U) e^'J^>-4->f 
~2~ r (IR. 3S) •-3-7;l/:=^P'>»D^>f-;t/1 -2-fcKp 
^->'-2-7x.=.;l/T-<r K 
•H-NMR (CDCI3. (Sppm) : 1. 60 (3H. s) , 1. 70 
15 (3H. s), 1. 38-2. 17 (14 H. m). 2. 27-2. 32 

(2H. m). 2. 70-2. 81 (2H. m). 3. 19-3. 32 
(IH. m) . 3. 6 3 - 3. 7 4 ( 1 H. m) . 3. 93 (IH. 
brs). 5. 00-5. 21 (2H. m) . 5. 9 6-6. 0 2 (IH. 
m) , 7. 2 6-7. 3 8 (3H. m) . 7. 5 5-7. 5 8 (2H. m) 
20 fi^^i)?tlFAB-MS (m/e. (Cj^H,, F NaOj + H) ^tbX) : 
4 0 3 

(2R) -N- n- (4-;<f-;U-3-^>7"^;l/) fc'^U-:^>-4-^ 
-2- r (1 R. 3R) -3-7;l/:j-p>jyp/^>f-;i/1 -2-bKp 
^>^-2-7x-;U7-tr h7 ; K 
25 'H-NMR (CDCI3. (5ppm) : 1. 60 (3H. s) . 1. 68 

(3H. s). 1. 38-2. 32 (6H. m), 2. 74-2. 88 
(2H. m). 3. 41-3. 52 (IH. m), 3. 63-3. 74 
(1 H. m) . 5. 0 2-5. 2 1 (2H. m) . 6. 9 0 ( 1 H. d. J 
= 8. 2Hz). 7. 2 3-7. 3 5 (3H. m) . 7. 66-7. 69 
30 (2H. m) 
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fi^)Pfi6FAB-MS (m/e. (C24H36 F N2O2 + H) * i UT) : 
4 0 3 

N- Fi - C (3Z) -4- h»;7/u:to^f-;u-3-^y-r~;ui e^'j 



Xmi. N- (b'^U ♦:^>-4-^;P) ~2-'>»P^>f';l/-2-b Kp 

2_i,^a'<>'f-;i/-2-t Ko + ->-2-7x-;Ug^®?3. 5 1 g® 
N. N-i^^f ^yl/'^>'UAT ^ K4 Om 1 . T -/^yU^K^^Ui^-f ^ 

yv-Ji^2. 6 3g^m^m^X'2mmmuzo 4-7$ y-i- (t- 

f^ue^y- iie®jiS3. 9 6g. 4->^^5^;i/7^ 

y e U > 2 0 0 mgMi^^ V fP f;Ui^;U7 ^ > 6 . 9 m 1 *Jnx.^ 
/xit^-tf >/pg§x^;U= 3 / 1 ) »CTmiaLefe@(*2. 8 4 g^'dfco C 

xg2. (3Z) -4- h'j7yi/^py»;i/-3-^>7^^yu t-yf-^i/ 
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'^X^.^^A2. 94g©xh^bKn75>40mlM,3. -TS'CT 

(3Z) -4-M;7;U^Dy^yi,-3-^>^^,U t 
:7 xx;p.> ;^x-x;^ 1 . 4 4 gcDx h 5 t Kn 7 5 > 8 m l Jg^BtJC 7 . 

s^Kx^yu) izxnmbmmit^^4 1 4mg;^?iyi:, 

-QZ) -4-h.;7;l.;i-ny^,LQ- ^Ux;U p-^ n.. 
(3Z) -4-h.j7;l.^D;^^;U-3-^>^y-;P4 14mg©fy 

^^mizxi emmwLfz. mmii^^^jv^-^Mzxf^mLyi.. 

>/B^Kxf^;l.= 9/l) l=T*ISS!LW^|:^tl4 1 2mgmtz. 

N- ri- r (3Z) ~4-K.)-7...^ ^^^„,_^_l..^^, 

N- (l^•^U^>~4-^.^)-2->.^o^>^,^_2_tKa4^•,- 
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2-7x-;l/7-b hT $ K7 7mg©N, N-i> / ^Jlt^JVl^Tl K3ml 
mmiz^UlzX. (3Z) - 4- hU-7yU;i-Dy^4/-3-'^>x->'l' 
p- \^jl3iy7.Jlt^^-h7 4mg^ i^ffif^U '^Al 0 2mg. al^jk* 'J 

(K i e s e 1 ge l^^SOFjs,. Ar t 5 7 4 4 Jli^nW i^oa 

'H-NMR (CDCI3. 5ppm) : 1. 12-1. 88 (16H, 
m). 1. 83 (3 H. s). 2. 01-2. 13(2H. m), 2. 
68-2. 80 (2H. m). 2. 97-3. 10 (IH. m), 3. 13 
(IH. brs). 3. 6 2-3. 7 6 (IH, m) . 5. 65-5. 72 
(IH. m) . 6. 32 (IH. d. J = 8. 5Hz). 7. 23-7. 
36 (3H. m) . 7. 59 (2H, d. 3=7. 3Hz) 
iS^MFAB-MS (m/e. (C24H33 F^NjOj + H) • tbX) : 
4 3 9 

N_ n- r (3Z) -4-7;l/;j-p;<^;U-3-^>x^;H b'^'J -:^ 
y-4-^;p1 -2-->^P^yf-;l/-2-b KP4^>-2-7x~>>l/7-t? 

K 




7;u;j-PT-trh yaffle \ m&m5xm2 - 5 tmmoijmizxMit^ 

'H-NMR (CDCI3. (5ppm) :1. 04-2. 16 (14 H. 
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m). 1. 79 (3 H. s). 2. 16-2. 28(2H. m), 2. 
2 8- 2. 4 0 (2H, m) , 2. 6 6-2. 8 6 (2H. m) . 2. 
9 4-3. 2 4 (2H. m) , 3. 62-3. 7 8 ( 1 H. m) , 4. 86 
(2H. d. J = 47. 5Hz) . 5. 34-5. 4 4 ( 1 H. m) . 6. 
5 3 6 (IH. d, J=8. 3Hz). 7. 2 2-7. 4 0 (3H. m) . 
7. 5 6-7. 6 4 (2H, m) 

N- n - r (3E) -A-yjltvn^t^jl-S-^yy's.M if^V u^ 




Xgl. (2E) -5-:7'o^-2-y^;u-2-^>xy-;u(D^Efe 
t-y^;l/2. 5ml^toiLPIia{-T3 0 5^JSi$^, 5-^0^—2-;'^ 

'v+-9->/B^KJ^f->'l'=2 0/1-4/1) ICT«[S!!L^S<t^^l . 
2 4 g^'fifco 

IS 2. (2E) - 5-:fu'e-2-/=}-Jl-2-^>T^J\/ t-Zf'f-Jl 
(2 E) -5-7'n€~2-y ^;l/-2-^>xy-;l/3 0 0mg®N. 
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3 0 2mg. ^^♦/--'H 3 7mg*^0^. mUiZX mfii^mbtZo R 

V V/ ^ ATtefil bfco rS«E*MES*-r 5 C J; ») ^Bit^^ 
6 0 4mg^^i/::o 

Ig3. N- n- r (3E) -4- t -y^^yl/^y ^>>U->'J;l/;f^'>y^ 

(2E) -5--/u^-2-/'f-JV-2-^>'r—Jl t-y'^Jl-^/.^ 

N- ri~ r (3E) -A-yjV^u/^JV-Z-^^y-^M b' 
^'J ':^y-4--<;l/1 -2-'>^P^>^;l/-2-b Kp4"->-2-7x.=. 

^•y^bx h5:^f--'l/7>^-— 'i'A37Kfn^5 9mg<D-r t Kp77 > 
3 m 1 fl* + J. ^ - v'-yx 4 A 2 0 0 m g. N- [1- 
[ (3E) -4- t -:?'^>'Vi>y ^>'l/v'U>'l/?r+>^^>'l/-3 

41 

f^ij v?>-4-'j';l/] -2-->:?P^>^;u-2-fc Kp4^>-2- 

7x— ;l/7-fe K3 Img. 7«y>(tp- h;l/:r: VX;U;^^- h 2 2mg 

(K i e s e 1 ge r»6 0F254^ Ar t 5 7 4 4 (:fJVi;t±m ^'dp 
^;i/A/y^y-yi/=2 0/l) i::tIIS!IU ^mit^mi imgmvt^ 

'H-NMR (CDCI3. <5ppm) : 1. 10-1. 76 (lOH. 
m). 1. 70 (3 H. s). 1. 76-1. 95 (2H. m). 1. 
95-2. 42 (6H. m). 2. 72-2. 88 (2 H, in). 2. 
94-3. 2 4 (2H. m) . 3. 6 2-3. 7 8 (1 H. m) . 4. 69 
(2H. d. J = 47. 8Hz). 5. 4 4-5. 5 4 ( 1 H. m) . 6. 
37 (IH. d. J = 8. OHz) . 7. 2 2-7. 4 0 (3H. m) . 
7. 56-7. 64 (2H. m) 
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<g^)i?ft|FAB-MS (m/e. (C. H,, F 0^+ H) 'tbX) : 
403 

(2R) -N- (1 -i/»P^:r^;U;<^;i/e^U v^>-4->r;U) -2- 
[ (IR) -3. 3-i?y)lta>i^vKy^M -2-bKa^>'-2- 



10 




(2 R) -2- [ (1 R) -3. 3-i^7;l/;J-u^^'ci^>^;l/] -2- 
15 b KD + >>-2-7i^;i/g^ieRc;i/^'D^:/'5^;py^>H/ yi5'>x;i/tx 

'H-NMR (CDCl,. (5ppm) : 1. 0 3-2. 2 7 (2 7 H, 
m). 2. 63-2. 71 (2H. m). 3. 21-3. 33 (IH, 
20 m). 3. 49 (IH. brs). 3. 61-3. 72(1 H, m). 6. 
23 (IH. d. J=8. 3Hz) . 7. 2 7-7. 3 9 (3H. m) . 
7. 5 3-7. 57 (2H, m) 

fi^»ftgFAB-MS (m/e. (C^sHs.FiNjO^ + H) ' tbX) : 
4 4 9 

25 

ll]!ife««J9 

(2R) -N- ri - r (3E) -4 -7>>l/^py ^>>l/-3-^>T-;l/1 
f^U >^>-4— <>>U] -2- r (IR) -3. 3-':>7;l/:ta'>^P^y 
-2-b KP»i>-2-7xr.;U7-<r h7$ K 

30 ^ii^ 
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(2R) -2- [ (IR) -3. 3-i?7;l/:tD->^'D^>^;U] -2- 

'H-NMR (CDCI3. <5ppm) : 1. 3 4 - 1. 5 2 (2 H. 
m) . 1. 6 9 (3H. s) . 1. 7 5-2. 3 1 ( 1 2 H. m) . 2. 
31-2. 46 (2H, m), 2. 72-2. 86 (2H, m). 3. 24 
-3. 38 (IH. m) . 3. 43 ( 1 H, b r s) . 3. 62-3. 78 
(IH. m) . 4. 69 (2H, d. J = 47. 8Hz), 5. 42-5. 
52 (IH. m). 6. 34 (IH, d, J = 7. 9Hz). 7. 24- 
7. 42 (3H. m) . 7. 5 2-7. 6 0 (2H. m) 
(a^Pt^FAB-MS (m/e, (Cj4H3.'.F3N20^ + H) ' tbX) : 
4 3 9 

mmmi o 

(2R) -N- n- (6-y^;l/h°Uv^y-2->f;P^^;P) b'^'Jv^ 
-2- r (IR) -3. 3-'Jyjl^tii/i^ti^>^M - 
2-b Kp^'>-2-7x-;l/7-bh7^ K 




Xgl. (2R) -N- (b'^U ':?>-4-^;l/) -2- T (1 R) - 
3. S-'J^yJl^ai/^v^^f-M -2-b KP4-i/-2-7x-;l/7-tr 
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(2R) -2- [ (IR) -3. S-i^yjUtxniyi^u^yi^ju] -g-h 
(2R) -N- (f^U-:.>-4-^;P) -2- [ ( 1 R) -3. 3 - 

««•^ffS*L^i^nfcg|^i*^Wffl»l^Dv hr^7^- 
(Kieselgel-60F,... Art 5 7 4 4 U ^V^IM) ^uu 
*Wy^y-;l.= 1 0/1) ,cT<tS?U M^b^tf9mg*@(*^L 



20 



25 



'H-NMR (CDCI3. 5ppm) : 1. 3 5- 1. 5 0 (2H 
ni) . 1. 7 2-2. 2 3 (1 OH. m) . 2. 53 (3H. s) 2 
70-2. 8 0 (2H. m). 3. 21-3. 35 ( 1 H. m) . 3. 59 

(2H. s) , 3. 60-3. 78 ( 1 H. m) . 6. 3 1 ( 1 H. d. J 
= 8. 5Hz) . 7. 02 (IH. t. J=7. 6Hz) . 7. 1 8 

(IH. d. J = 7. 6H2) . 7. 2 8-7. 3 9 (3H. m) , 7. 
50 (IH. d. J = 7. 6Hz). 7. 53-7. 59 (2H. m) 



%W9M I 

..,(2R) -N- [1- f3-^x^;uy^;l.^ v >- 4 - 

2- r (1 R) -3. 3-v7;l.7 ^ o^j>□/^^v:^^P1 _2-h Kp4^'>- 
2-7x-;t/7-{? f^T^ ^' 

30 mm:. 
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f-;i-7x>-3-T;uTh K*flii\ m^mi oxm2 tmm<^yjmizx^ 

'H-NMR (CDCI3. (5ppm) : 1. 3 0- 1. 5 0 (2 H. 
m). 1. 56-2. 30 (10 H, m). 2. 66-2. 82 (2H. 
m) . 3. 2 2-3. 3 7 (IH. m) , 3. 40 (IH. s) . 3. 49 
(2H. s) , 3. 6 1-3. 7 8 (1 H. m) , 6. 2 5 (1 H. d. J 
= 8. 2 Hz). 7. 02 (IH. dd, J=l. IHz, 7. 6Hz). 
7. 0 6-7. 12 (IH, m) . 7. 2 2-7. 4 2 (4H, m) . 7. 
50-7. 6 0 (2H, m) 

fi^MFAB-MS (m/e, (CzjHj.FjNzO^S +H) *<i:tT) : 
4 3 5 



mmm 1 2 

(2R) -N- n- (3-7'J;Mf-;i/) \£^^)i>>-4-^Jl] -2- 
r (IR) -3. 3-':?7;l/:tP'>»D^>f->/Wl -2 - b Kp4^->- 2 - 
7x-yl/T-t? K 




30 



7 5>-3-T;i/rt K*fflt\ m^mi oxm2 tmm(oyimzxmmt 

'H-NMR (CDCI3. dppm) : 1. 3 2- 1. 4 7 (2 H. 
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m) . 1. 7 3-2. 2 7 (lOH. m) , 2. 7 0-2. 7 8 (2H. 
m) . 3. 2 4-3. 3 5 ( 1 H. m) . 3. 33 (2H. s) , 3. 42 
(IH. s) . 3. 6 2-3. 75 ( 1 H. m) , 6. 26 (IH. d. J 
= 7. 2Hz). 6. 34 (IH. s). 7. 2 7 -7. 4 0 (5 H. 
5 m) , 7. 5 2-7. 5 7 {2H. m) 

i£^^*gFAB-MS (m/e. (CaaH,, F.N.Oa + H) 'ibT) : 
4 1 9 

Mmm 1 3 

0 -.(2R) -N- n- (2- 7»J;l/y^;M K/<U ^>-4 -2- 
[ (1 R) -3. 3 -^7;l/;ta>'»p/v;>»;b] -2-b Ka4^>-9!-- 




'H-NMR (CDCI3, (5ppm) : 1. 3 5- 1. 4 9 (2 H. 
m). 1. 73-2. 25 (10H, m). 2. 70-2. 80 (2 H. 
m) . 3. 2 3-3. 3 5 (IH. m) , 3. 4 8 (IH. s) . 3. 4 9 

(2H. s) . 3. 6 1-3. 7 3 (IH. m) . 6. 1 7 ( 1 H, d. J 
= 3. OHz). 6. 27-6. 31 (2H. m). 7. 27-7. 38 

(4H. m) . 7. 5 2-7. 5 6 (2H. m) 

<£^TOFAB-MS (m/e. (C^sH.s FaN.O, + H) 'tLX) : 
4 1 9 



30 
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mmm 1 4 

(2R) ~N- W- (2-e'J ':?;i/y^yi/) e^U >^y-4~>ryi^1 - 
2- r (IR) -3. 3--:/7;l/;rpy^P^>^;Ul 
2-7x^;l/T4? hT^ K 




'H-NMR (CDCla, 5ppin) : 1. 3 9- 1. 5 2 (2 H. 
16 m). 1. 75-2. 25 (10 H, m). 2. 70-2. 80 (2H. 

m). 3. 24-3. 36 (1 H, m). 3. 58 (IH, s). 3. 61 
(2H. s) . 3. 6 7-3. 7 7 (1 H, m) . 6. 32 ( 1 H. d. J 
= 7. 8Hz). 7. 15 (IH. ddd. J = l. 2Hz. 4. 8Hz, 

7. GHz). 7. 2 7-7. 3 9 (4 H. m) . 7. 53-7. 57 
20 (2H. m) . 7. 63 ( 1 H. t d. J = l. 8Hz, 7. 6Hz). 

8. 52 (IH, ddd. J = l. 2Hz. 1. 8Hz. 3. OHz) 
fi^)S^FAB-MS (m/e. (C2,HisF2N.,02 + H) tLX) : 
4 3 0 

25 mmm 1 5 

(2R) -N- [1- (3-y h4-'>^>v?yl/) h°^'J ':^>-4-^;l/1 - 
2- r (IR) -3. 3-':^7;l/^P'>^o^>f-yl/1 -2-bKP^->- 
2-7^^;UT-tr h7 $ K 
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(2R) -N- i^>-4-^JV) -2- [ ( 1 R) -3. 3--yy 

jVy^v ^ oKy^Jl] -2-t Ko + i/-2-7x— ;l/T-fe h7^ K 
TlmgON. N-i>y^;l/4-^;l/A7^ K 2 m 1 ?g?g[JCMS{-T. :^'fl:3- 

mUM^ V ^ - (Ki eselge 1™60F26«. 

Art 5 7 4 4 il/^'ttS!) ^ uu^^jVM./ :^ ^ J -}V= 9 / \) \zxn 

15 'H-NMR (CDCI3, 5ppm) : 1. 3 2- 1. 5 4 (2 H. 

m). 1. 65-2. 30 (10 H, m), 2. 68-2. 85 (2H. 

m). 3. 21-3. 39(1H, m). 3, 42 (IH, s)3. 45 
(2H, s). 3. 62-3. 78 (1 H. m). 3. 80 (3 H. s), 

6. 27 (IH, d. J=8. 2Hz). 6. 7 6-6. 8 3 (IH. 
20 m). 6. 84-6. 90 (2H, m). 7. 21 (IH, t. J = 8. 

GHz). 7. 2 4-7. 4 0 (3H, m) , 7. 51-7. 59 (2H, 

m) 

fi5^«I^FAB~MS (m/e, (C^eHsaF^N^Oa + H) ^ thX) : 
4 5 9 

25 

mmm \ 6 

(2R) -N- ( 1 -K>v>;l/br^U >?>-4-^;l/) -2- f (1 R) - 
3. 3-v'7;i/^P'>^o^>^;l/1 -2-h Ka^->-2-7x-;l/7-t? 

30 Wt^ 
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25 



'H-NMR (CDCla. <5ppm) : 1. 3 5- 1. 5 2 (2 H. 
m). 1. 70-2. 23 (10 H. m). 2. 70-2. 81 (2H. 
m). 3. 22-3. 34 (IH. m). 3. 41 (IH. s)3. 48 

(2H. s) , 3. 60-3. 80 (1 H, m) . 6. 27 (1 H. d, J 
= 8. OHz). 7. 24-7. 39 (8H. m). 7. 54-7. 56 

(2H. m) 

fi^)5?ftgFAB-MS (m/e, (CjsHsoFjNjOz + H) ' t LT) : 
4 2 9 

« 

m^m 1 7 

(2R) -N- ri- (3-yji^u^yi>M h'^U vy-4--f;ul - 
2- f (IR) -3. 3-i>yjl:tu>ifv^>^M -2-hKP^>- 
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'H-NMR (CDCI3, <5ppm) : 1. 3 4- 1. 5 2 (2H. 
m) , 1. 5 2-2. 30 (lOH, m) . 2. 6 5-2. 8 0 (2H, 
m), 3. 22-3. 38 (IH. m), 3. 40 (IH. s)3. 72 

(2H. s) . 3. 60-3. 80 (IH. m) . 6. 28 ( 1 H. d. J 
= 7. 7Hz). 6. 88-6. 9 7 ( 1 H. m) . 7. 00-7. 10 

(2H. m) , 7. 2 0- 7. 4 2 (4 H. m) . 7. 51-7. 60 

(2H, m) 

€^jStlFAB-MS (m/e, (CzsHj^FaNjOj + H) 'tLX) : 
4 4 7 



mmmi 8 

(2R) -N- n- (3-^op^>':^;i/) bf^u >:?y-4-^;ul - 
2- r (IR) -3. 3-v^7;l/;tn'>»p^>^;l/1 -2-bKP4^'>- 



'H-NMR (CDCla. 5ppm) : 1. 3 3- 1. 5 0 (2H, 
25 m), 1. 60-2. 25 (10 H, m). 2. 67-2. 77 (2H. 

m), 3. 24-3. 38 (IH. m). 3. 44 (2H, s) 3. 63- 
3. 76 (IH. m). 6. 29 (IH. d. J=8. OHz). 7. 
13-7. 40 (7H. m). 7. 53-7. 57 (2H. m) 
fi5^MFAB-MS (m/e, (Cjs H29 C 1 Oj + H) • <b b 

30 T) : 4 6 3 



10 



20 
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mmm 1 9 

(2R) -N- ri- (2-^xj::;M^>1/) -J >- 4 M - 

2- r (IR) -3. 3-':?7;U:tP->^a^>^;l/1 ~2--bKP^'>- 




'H-NMR (CDCI3. (5ppm) : 1. 3 2- 1. 5 0 (2 H, 
m). 1. 52-2. 30 (10 H. m). 2. 70-2. 82 (2 H, 
m). 3. 22-3. 36 (1 H. m). 3. 41 (IH. s)3. 62- 
3. 76 (IH, m) . 3. 68 (2H, s) . 6. 26 (IH. d, J = 
7. 9Hz), 6. 87 (IH. d d, J=3. 2Hz. 4. BHz). 

6. 92 (IH, dd. J = 3. 2Hz, 4. 8Hz) 7. 21 (1 H, 
dd, J = l. 5Hz, 4. 8Hz), 7. 24-7. 40 (3H. m), 

7. 5 0-7. 5 8 (2H. m) 

fi^il?#feFAB-MS (m/e. (CaHae F2N2O2 S + H) ' tbX) : 
4 3 5 

mmi?i\ 2 0 

(2R) -N- n- (6-Tl y i>y-2--( Jl/^Jl) b'^Uv^ 

>-4->r;i/l -2- r (IR) -3. - 
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0^5 



•2HC1 

NH, 



1M 1 . 6 - t e r t -y^^Ui^^ x~yl/'> 'J;U:t^i/y f-;l/h''J V>y- 

6-h Ko + i/yf-;l/h*'; i^y-a-T^yl/TfOB^x^yH. 8 gON. N- 
'y/ f-;VMA7 a K5 5 m 1 ?S«[{C*/$T. $ ^V-A 1 . 4 i^-ft 
t e r t -zTf-JU-Jy jt~>l/i/5 >3. 9 g*ll»:/JDX.^®ICT 1 2!^rm 

Xg2. 6- t e r t -yf-;l/:t4^'>:^;l/d-:r.;t/T ^ y bf'J .:?>-2~>f;l/ 
jtf-yu t e r t — yf-;l/v?7x— ;i/'>U;l/x--r;i/(Dig?Bl^ 
25 X@ 1 T'^#y^ 6 - t e r t x-;l/'> 'j ;l/;r4^->y f-;H:''J 

>-2-;^7;l/;K>K8 9 Omg© h;l/i>3 Om 1 mmzmUiZX. h Ux 
^;l/T$yO. 6 3ml. t e r t -7'^y-;U3. 2m K ^^7 xx;U;i; 
X;t-x 'j yPT KB 8 7 mg^mWlQ^ 1 0 OgJCT 1 6 ^Pe^Mtt^LAro 
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1f >/B*Si J^^-'l'= 4 / 1 ) JCTtSSa ^®<b^ 8 6 3 m g 

t Lxnfzo 

XmS. 6-t er t -:^^;U:t^^^>>l/;f:r.;l/7 ^ ^ f U 2 ^ 
2 T-m/i 6 - t e r t -■r^;l/;*-+v/^;l/:4-:~/P7 $ y f U >- 2 - 

Ig4. 6 - t e r t -zr^JV^^iy:^Jl^>^J\^T ^ y tf U >^ >- 2 ;P 

Xg3-C#/^6-t e r t -:fi-Jl:t^>ij JV^^^JlT ^ J fU i>>-2- 
/i^J-Jl^Q lmgO^'DD;i->;UA2ml r§^$(C*/%T> hUJ^f-^'UT^ > 
0 . 1 9 m K ifi^b^ ^ 0 . 0 3 2ml ^Ua^nWZX 1 I^P^ 

X^5. (2R) -N- ri- (6- t e T t-y'^Jl:t^iyi3JV^^^J\^r 

$ y fc° >~ 2 --f b'^ u >- 4 - 2- 

rClR) -3. 3->?7;l/;ra'>j^P^>^;l/l --2-b Ko^'>-2- 

X@4 T^fc 6 - 1 e r t -y^^l/jf+v'^/pjK-^UT $ y fcTU 2 - 

Xg6. (2R) -N- ri - (6-7$ y e'j ■:^>-2~^;Mf";i/) f 
/^'J-:^y-4 — r;t/1 -2- f (IR) -3. 3-'^7Jl:tniy^X3^>i- 

-2-fc Kp^i/-2-7x^;l/7-feh7$ KcD^Bfe 
XSS-em/c (2R) -N- [1- (6-teTt-Zff-Jl:t^'yiJJi^^^^ 
;U7 $ y t*U v>y-2-^;i/y b*^ >J >- 4 --f - 2- 
[(IR) -3. 3--i^7-'l/5foi/^o^>f-;l/] -2-bKn+>-2- 
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•H-NMR (CD,OD. 5ppm) : 1. 76-2. 14 (lOH 
m) . 3. 2 0-3. 6 3 (5H. m) . 3. 8 5-4. 0 0 ( 1 h' 
4. 44 (2H. s). 7. 0 7-7. 3 4 (2 H. m) . 7' 
^ 2 5-7. 3 4 (3H. xn) . 7. 5 8-7. 6 0 (2H. m) . 7' 
89-7. 9 4 (IH. m) 

mmmAB-MS (mXe, (C.Ha.F.N.O. + H) ^.tUT) • 
4 4 5 

mti,JW>^M,5 0*0 m g Ox^ y -;n 0 m 1 r§^(I^|c/^T7kfg^bt.^^ 
h U A 1 5 Omg*Jn^(5!S(3T 1 SmmWUZo SfSttMg 1 T 

4-t e r t'-/^ju±4^^^^,. ^:.ji^^ , / -I - 
.t e r t ^.yy; - ,,.7 ^ y v_ , _ ^ ... . ^ 

>^y-;UStf 4- t e r t -:f^)\^ir^^^-h,\,^.:^,\,y I J f^U ^^yi^ 
* (2R) -N- ri- (6-7 3 yKU.>^,-o__^_^^^^^^ 



15 



20 



25 
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^^}'J>-4-^Jl^ -2- r (IR) -3. 3-i>yj\^:tai/^a^>^ 
yUl -2-b Kp^v-2-7x^;l/7H?h7$ h'O^lSL 
lS3-C?ffc4 - t e r t --/f-JUt^i^iJJl^^^^Jl/T IJ-l - (6- 
t e r t ~y5^;l/;4-+->:^;I/*'-;W7 5 / f 'J 2 T ;M f-zW 
«;v?yl 6 3mg*l 0%-*IK^^>'-;l'5mUC^fi¥U4 O'CJCT 1 3 

I 5m 1 Jg?S«^JC^Jc/^Th Uif-yWT^ yO. 16ml, (2R)-2- 
[ (IR) -3, 3-i/yjl:ta'yC^u^y^jU] -2-tKD + ->-2- 
7x->'l/S^M8 6mg. \iVu^'y^>W)rV-J\^\ 14mgSa^l- 
x^;U~3- (3->?>^yl^T$ yyptVP) :^;l/;Ki^'f $ K7 5mg^ll|i 

(SBB^ii: ^'DD*;l/A/>^y-;l/=5 0/l~2 0/1) {CTifilS!! 
U ^S^b^i^l 0 lmg*afe@{*<!:bTli/ro 

'H-NMR (CDC 1 3, 5ppm) :1. 35-1. 51 (2H. 
m) . 1. 7 0-2. 2 5 (I'OH, m) . 2. 6 8-2. 8 0 (2H, 
m). 3. 21-3. 35(1H. m), 3. 41 (2H. s). 3. 52 

(IH, brs), 3. 62-3. 77 (IH, m). 4. 40 (2H, 
brs). 6. 28 ( 1 H, d, J = 8. 2Hz), 6. 36 ( 1 H. d, 
J = 8. 2Hz), 6. 67 (IH, d. J = 7. 3Hz), 7. 27- 
7. 40 (4H, m) , 7. 53-7. 57 (2H, m) 

xa5. (2R) -N- n- (6-7$ y eus^y-2->f;uyf-;i/) e 

4 — r;|/l -2- r (1R) -3. 3-^7;l/;to>^P^y^ 
;U1 -2-b KP^v/-2-7x^;l/74rh7$ K - 2tgBi?igg)^B£ 
X@4Tfi'=>nfc (2R) -N- [1- (6-75 y h*U ':^y-2-W'>'l/p' 

h'^U i?>-4--<>'U] -2- [ (IR) -3. 3 - 7 P > 
p^>^;U] -2-h Kp^i>-2-7x^yl/7-lr h7 5 K«-^i*lcJ; *3tg 



30 
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Xgl. 2-t e r t ~:/f-;U;t-^>/^;i/d?-;l/T $ y ~6-y 5^;l/e»J i> 

6 - y f^yi/- z-ri i^>2g0ifvu 3 0ml mmiz^utz 

T4--:;y^;UT$y fUi?>2. 5g^to;t|5lS{C-C2IN^mj$t/::o ?g 

mm : -^^^>ymwc^^j\^= 2 0/ 1 ) ictisskl. ^®'(i:^ig34. 1 g 

10 XS2. (2R) n- (6~T$y tfu -:?>-2->r;l/y^;i/) e 
^U^>-4~^;U1 -2- r (IR) -3. 3— :?^;l/;fo>^p/<>^ 
JU^ -2-b Ka:^^>>-2-7xJi;t/ T-bhy; K » -ifiil^iScDABS 
Ig 1 xmfz 2 - t e r t --/f^/l/^t+^y^yl/tC-^I/T 5 y - 6 

/Co ^M^2«[5fe^r§Jg^MES*L?#t,nfcH^iRC54 - t e r t - 

- 2 ©xg4 - 5 tmm(Dyjmzxmmit^ig9=^mitbt:o 
20 m&m2 1 

(2R) -N- n- (6-7cy~4-y |s^>>tf>j.;;y-2->r;uy» 
yu) h-/>; 4 -2- r (i r) -s. 3— :;7;u;<-a'>»a 



30 
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10 



IS 



20 



25 



'H-NMR (CDsOD. 5ppm) : 1. 69-2. 2 1 (lOH, 
m). 3. 10-3. 70 (5H. m), 3. 83-3. 97 (IH, 
m) . 3. 98 (3H. s) . 4. 3 0-4. 4 6 (2 H, m) . 6. 

3 9-6. 4 7 (1 H. m) . 6. 7 4-6. 8 9 (1 H. m) . 7. 
20-7. 3 8 (3H. m) . 7. 58 (2H. d, J = 6. 9Hz) 
fi»li?t6FAB-MS (m/e. (C25H32F2N«03 + H) *t[yX) : 

4 7 5 

m^rn 2 2 

(2 R) -N- r 1 - (3-7 I y-5-/=f-Jl^>'JJl^) b'^U 
4--(J\^^ -2- r (IR) -3. 3-':>7;l/:tP->^P^>^;Ul -2- 
b Kp^i/-2-7^::.;l/7-bh7$ h' - ZMWtik 



3. >1.. 2 g(Di>:t^-*i->2 0ml -1 0%7mit-^ 
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7 g^uayL. 1 0 omizx 1 . s^fmmmwLtio >^j^^;i/j^- 

Xm2. m^t 3 -- ( t e r t - >^^;l/:t4^->;^;l/dt-;l/7 $ y ) - 5 -y 

XglT'^i/::N- (t e r t -y5^;U;t+->:^;l/;f:^;l/) -3. 5-'J/^ 
;PT-'J y 1. 8 g©E3ie'fl:j^fg2 Om\ mmzN-ro^Zii<m I K 
10 1. 5g^ 2, 2' -TVt'X (-fyy^D-h«J;W) 5 3 m gj£-)l(i» 
10 0 aiCT 3 l^fflMiait Lfio Rl^^m^^^-^ >JCT#f? LT^Ji 

xms. C2R) -N- n- (3-ri j-5-/^jv^>'jj]y) e^u 

•;?>-4 — r;l/1 -2- [ (IR) -3. 3'--:^7;l/;<-Pi/^P^>^ 

15 M - 2 -b Ka4^->- 2-7 x-;U7-b K~^S$^cD^fi$ 

2 T'#/t:^jb 3- it e r t-zr^Jlyir^iyiJJl^7i-::=.j\^r i J) - 

'H-NMR (CD3OD. (5ppm) : 1. 66-2. 1 1 (1 2H. 
20 m) . 2. 9 9-3. 4 8 (3H. m) , 3. 26 (3H. s) . 3. 

78-3. 9 8 (IH. m) . 4. 28 (2H. s) . 7. 18-7. 60 
(8H, m) 

i&^milkFAB-MS (m/e. (CjeHs.F^NaOj + H) *tbX) : 
4 5 8 

25 

mmm 2 3 

(2R) -N- ri- (3-T lJ<y'Jju) e^'j -:;^>-4 - 
2- r (IR) -3. 3-'JyJV:ta^y^aKyi'JU^ -2-bKP^'>- 
2-7 r::.;U7-ir K 
30 ^ii^ 
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Xmi. (2R) -N- n- (3--\^a^>i^jl) H^^) i>>-4-^ 
Jl^ -2- r (IR) -3. 3-i^y)lttii/^o^yi■)V^ -2-bKP 

JM2. (2R) -N- ri- (3-7$ If^^) i^>-4-^ 

JIA -2- r (IR) -3. 3-v?7;U;i-pi/»P^>»;l/1 -2-bKa 
^•>- 2 - 7 x^;P7-b h7 $ K(D^B!t 
15 IglT'li/;: (2R) -N- [1- (S-^htt^^i^JU) If^'J 

A-^M -2- [ (IR) -3, 3->>7yU^Di'^'a^>^;l^] -2- 
t Ka + i/-2-7x^;U7-i?h7^ K6. 5 m g^^TRjirS' y -;l/*t5l^«& 
2mg<i:^lc6 0°ClcMt. jgiSK 1 S?rftIX.M{Cl 0 O'C-C*^ 1 iNfPalffi 

20 D*;l/ATttaj Ufco }AtiJ«[*j»lf7k«[®f-^ h U A-CligjBI LfcS^. «§fii*^ 

'H-NMR (CDCI3. 5ppm) : 1. 3 0- 1. 4 8 (2H, 
m). 1. 50-2. 25 (10 H, m), 2. 68-2. 78 (2H, 
m) . 3. 2 4-3. 4 0 (1 H, m) , 3. 3 8 (2H. s) , 3. 4 3 
25 (IH. s) . 3. 5 2-3. 80 (IH. m) , 6. 26 (IH. d. J 

= 7. 9Hz), 6. 57 (IH. dd. J = l. 5Hz. 7. 8Hz). 
6. 65 (IK, d, J=l. 5Hz), 6. 66 (IH. d, J = 7. 
8Hz). 7. 08 (IH. t, J = 7. 8Hz). 7. 28-7. 39 
(3H. m) , 7. 5 3-7. 5 7 (2H. m) 
30 fi5}fi?ft6FAB-MS (m/e. (C25H3, FaNsOit H) * tLX) : 
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4 4 4 



mim2 4 

. 2- r (IR) -3, S-i^yfi^aiy^n^^ y ^ji,^ - 2 - k-r,^.-. . 

mm. 



10 



15 



20 




•2HC1 



'H-NMR (CDaOD. <5ppm) : 1. 5 0- 1. 9 5 C i o H. 
m) . 2. 9 2-3. 0 7 (2H. m) . 3. 0 7-3. 2 0 ( 1 H. 
m) . 3. 2 4-3. 3 8 (2H. m) , 3. 6 7-3. 8 0 ( 1 H. 
m) . 4. 15-4. 27 (2H. m) . 7. 0 5-7. 4 5 (9H m) 
mmm^B-US im/e, (C„H3,F.N30. + H) -iUT) • 



4 4 4 



ll;IIIS^i2 5 

. (2R) -N- ri- (4-T,^ f K ^'Jiv^ ^'^^^vy-A-^,v] - 
2— r (1 R) —3. 3 — >?-77l/:t a'>>^n^vf^;ui -2 — b Kp4^v- 
2-7 j:j::;l/7-t? ST$ K 

mm. 



30 
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'H-NMR (CDCla. (5ppm) : 1. 3 5- 1. 5 2 (2 H, 
m) . 1. 7 0-2. 2 3 (lOH, m) . 2. 7 0-2. 8 2 (2H. 
m). 3. 23-3. 35 (IH, m). 3. 41 (2H. s). 3. 
30-3, 7 0 (3H. m) , 3, 6 5-3. 7 5 (1 H, m) . 6. 29 
(IH. d. 3 = 7. 4Hz). 6. 63 (2H. d. J=8. 5Hz). 
7. 06 (2H. d. J=8. 5Hz). 7. 2 8-7. 3 9 (3 H, 
m) . 7. 5 2-7. 5 6 (2H. m) 

fi5^MFAB-MS (m/e, (CisHa, FjNaO* + H) *,h LT) : 
4 4 4 

mmm2 6 

(2R) -N- ri- (4-7$y-3-y h^iy^>i^M b'^Ui^>- 
4-^;Ul ~2- r (IR) -3. 3-i^7;l/:<-Pi/»P^>f-;Ul -2- 
h Kp4^->-2-7x^;U7-<r hT$ K 




30 



mil 3-y h^'y- 4 \^aoi^ji'^m\ mmm23tmm<DyjW: 
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10 



15 



•H-NMR (CDCU. dppn,) , gg,, ^^H 
m). 1. 7 0-2. 3 0 (lOH. m) . 2. 7 0-2. 9 0 (2h' 
m) . 3. 2 2-3. 3 8 ( 1 H. m) . 3. 44 (2H s) 3 
4 0-3. 6 0 (IH. m). 3. 6 2-3. 85 (3H. m) . s' 85 
(3H. s) . 6. 36 (IH. d. 3 = 7. 9Hz) . 6. 60-6 
70 (2H. m). 6. 81 (IH. s). 7. 2 4 -7. 4 0 (3H 
m) . 7. 5 1-7. 5 8 (2H. m) 

i&mmFAB-MS (mye. (C„H.F,N303-.H) UX) • 
4 7 4 

nmm2 7 

■ (2R) -N- ri- (3. f^-.'^- ^ ^y^y.^,,., PXU^>-d-^ 

-2- r (1 R) -3. 3-'^-7 ;U;^-D.:x>»n^'v^;ul k' r, 
^v^-2-:y j^.=.;t/T-tr f>T g 



25 



30 



^-^^ NH. 




20 F'V^ ^ ^N-^^NH, 



'H-NMR (CDCI3. 5ppm) : 1. 3 0-2. 2 0 (1 2H 
m) . 2. 7 0-2. 8 0 (2H. m) . 3. 2 3-3. 3 6 (IH 
m). 3. 28 (2H. s) . 3. 44 (IH. s) . 3. 60-3. 73 
(IH. m). 5. 93 (IH. t. J = 2. OHz). 6. 07 (2H. 
d. J = 2. OHz) , 6. 23 ( 1 H. d. J=7. 5Hz) . 7 
2 9-7. 4 0 (3H. m) . 7. 5 3-7. 5 7 (2H. m) 
fi^MFAB-MS (m/e. (CH^. F.N. 0, + H) ' tX) • 
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4 5 9 



12 8 

(2R) -N- n- (5->/^yU75>-2 -<;u/^;i/) br^U>^>- 
4 — f^yp] -2- r (IR) -3. 3->?7;l/:ta->^a^>^;l/1 -2- 




•H 



15 i-Ji- 2 - 7 U >>uy 'J y g>^K£ 

4- (t e r t-yf->'l^^^>^>'U'f'->'U7^ y) f^'J •:^>2 0 OmgO 
0. IrnKS^KO. 0 6inlRC57K^^bh'JT-fe-h + i^'+'>f!l:'-hU'>A 

3 1 8mg*»D^. 1 zmrmwbfzo Kmrnizmnnwyi^^ua^. s^^x 

Xg2. (2R) -N- ri- (5-y^;l/-2-7'J;l/y b'^'J-:^ 
>-4-^;i/1 -2- r (IR) -3. 3-':^7;i/;fP'>^a^>5";wl - 

25 2-fc KP^'>-2-7x-;UT-tr h7 $ Kg)^B)c 

XglT|#yr4- (t e r t -7'5^;l/;i-+ yj^? ;I/;f^-yl/7 5 y) - l- 
(5 2-7 f'^'J i>y8 BmgIC 1 0%<Dmm/ 9 
y--'U»2nil*^aTSnXs 2i^FBlSl^U ?^ii^M£ES* L/;:o 
#^,nA:]affi©^oa?f>;l/A?g«[4inl (2R) -2- [ ( 1 R) -3. 

30. 3-':?7;U;*-o->^P^>f--'U3 - 2 - h Kp + v^- 2 -7 x-;H^Sf 
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5 9mg> th'v^i/OVhV7V-Jl^9 3mgs hUx^;WTi>0. 
2mlRC;i -x^;l/-3- (3 -i^^ f-;UT 5 V :/d tVl/) ijjVt^i^^ ^ 
K 6 6 m g ^^^MTVmia:^. 2 miSi^tW VfZo R*(5«? lc:^c«r*D;t. ^ n o 

(S^M : ^ □ a 4^;!/ y 5 0/1) IC tfSS!! b> ^^t^ 
^ 6 3 m g ^-afeSt* <h U-C'#/Co 

•H-NMR (CDCla. 5ppm) : 1. 3 5- 1. 5 4 (2 H. 
m). 1. 60-2. 25 (10H. m), 2. 27 (3 H. s). 2. 
71-2. 86 (2H. m). 3. 22-3. 36 (IH. m). 3. 40 

(IH, s) . 3. 45 (2H, s) . 3. 6 0-3. 7 6 ( 1 H, m) . 
5. 8 5-5. 9 0 (IH. m) . 6. 05 (IH. d. J = 3. 
OHz). 6. 25 (IH. d. J = 7. 9Hz). 7. 26-7. 40 

(3H. m) . 7. 5 0-7. 5 6 (2H. m) 
fi3^ll?#gFAB-MS (m/e. (C24H,oF,N20, + H) *tbX) : 
4 3 3 

mmmz 9 

(2R) -N- ri - (3--/^fi^^>'J)l) e^'J >^y-4-^;i/1 - 
2- r (IR^ -3. 3-^:^^7;i/;^•p•>'»P^>^;M -2-fcKa^'>- 



1^1. 4- (t e T t-y'^jVt^'y:/]Ji^^-^J\^T I J) -1- (3-> 



25 
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4- (t e r t-■/f•>'l/5^-+•>*>'^^^^->'^7^ y) i^ytMitS-J^ 

^ji^yi^ju^m^^xmmm 1 5 tmm<oyjmzx^^t^^^mi&L-fzo 

-2- r (IR) -3. 3--:?7y|/;j-P'>^P^>f-;l/] -2~fcKP 

4^'>--2-7x-;l/7-b h7 ^ Fg)^B£ 

I§lT''fi^c4- ( t e r t -yf';p7t- + ->:^;l/**^yl/T ^ y ) -1- 

'H-NMR (CDCls. 5ppm) : 1. 2 4- 1. 5 0 (2 H. 

m). 1. 50-2. 25 (10H. m). 2. 33 (3 H. s). 2. 
60-2. 8 2 (2H. m) . 3. 2 0-3. 5 5 (3H. m) . 3. 42 
(2H. s) . 6. 25 (IH. d. J=8. IHz), 7. 00-7. 
14 (3H. m) . 7. 19 (IH, t. 3=7. 6Hz). 7. 23- 
7. 4 2 (3H. m) . 7. 50-7. 6 0 (2H, m) 

i£5>MFAB-MS (m/e. (C26H32F2N202 + H) 'tbX) : 
4 4 3 

(2R) -N- n- (4-y h^'>^>':>;i/) b'^U v?>-4-^ypl - 
2- r (IR) -3. 3-s;7;U:j-p->j>P^>f^>>l/1 -2-bKP4^'>- 



2S 
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'H-NMR (CDCI3, dppm) : 1. 3 2- 1. 4 7 (2 H. 
m) . 1. 7 5-2. 2 3 (lOH. m) , 2. 6 5-2. 7 6 (2H. 
m) . 3. 2 2-3. 3 6 (IH. m) . 3. 42 (2H. s) . 3. 46 

(IH. s) , 3. 6 3-3. 7 6 (IH. m) . 3. 7 9 (3 H. s) . 
6. 27 (IH. d. J = 8. 2Hz), 6. 84 (2H. d. J = 8. 
6Hz). 7. 19 (2H. d. J=8. 6Hz). 7. 28-7. 39 

(3H. m) . 7. 5 2-7. 56 (2H. m) 
fi^J-I^^FAB-MS (m/e. (C2«Hs2F2N203 + H) ^<hLT) : 

4 5 9 

mmms 1 

-2- f HR) -3 - 3-i;7;l/;i-Pv/-»P^>^^t^1 -2- 




•2HC1 



|.:<..>-5--hD^mSK>^>'^8 6 4ing©y^y->'H 5ml 

A-]^fR9 1 2mg^ttlX.7Kfg5?ffl»T^SJwT7I^TOJ^L^o 

ha[i@UJ§j«*^«Ea*'--^^ M^k^^l. 28g*efeiH*i:t 

iiy?;l/3-;l/g)^»^ 
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XW.lX''Mtz3-t e r t h + ->7f;;U;fC— ;l/7 h + v^B 

^Wt/^Jll. 2 8 gOh;Ux>8ml?§?g(C-7 8'CT> 1. OMTK^-ft 

Ig3. 3-t e r t -7'^;U:t^->;^;l//-^'.::->>l/7 ^ y - 5 
^>i^;U7-'U3-;H 9 4mg©^aD;h>;UA 1 Om 1 }S«ti;:MS{CTx ~ 

IS 4. (2R) -N- ri - (3-7$y-5-y h^^^^^v^;!/) 

15 U •:>>-4-^;l/1 -2- [ (IR) -3. 3-':^7;U;fP'>»P^>f^ 
-2-b KPf ■>-2-7x-;l/7-b h7c K • ~tglgi^g>^fi£ 
Xg3T'li/;:3- t e r t -zr^J\/:^^iyijJVt'-Jl7 ^y-S-^h + i/ 

xg 6 tmm(oy7mizx^mit^mmi!k u^to 

20 'H-NMR (CDjOD. «5ppin) : 1. 74-2. 14 ( 1 0 H. 

m) . 3. 0 0-3. 15 (2H. m) 

m) . 3. 8 2-3. 9 2 ( 1 H, m) , 
(2H. s) . 7. 0 1 (1 H, s) , 7. 

7. 5 6-7. 6 0 (2H, m) 
25 fi^^*gFAB-MS (m/e. (C^eHss FjN,0, + H) 'tLX) 

47 4 



3. 2 7-3. 5 2 (3H. 
3. 89 (3H. s) 4. 32 
1 8-7. 3 5 (5H. m) . 



mmm3 2 

(2R) -N- ri- (4-7; y-3-7;l/;!-p^>':^;l/) fcf^'J^^V- 
4--(M -2- r (IR) -3. 3--:?7;l/;i-P'>^P^>^;l/1 -2- 
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•H-NMR (CDCI3. ffppm) : 1. 2 8- 1. 5 0 (2 H. 
m) . 1. 5 0-2. 3 2 (1 OH. m) . 2. 6 0-2, 8 0 (2 H. 
m) . 3. 2 0-3. 3 8 (IH. m) . 3. 33 (2H. s) . 3. 45 
(IH. s) . 3. 5 5-3 7 6 (3H. m) . 6. 25 ( 1 H. d. J = 
8. 2Hz). 6. 69 (IH. dd. J = 8. 1. 8. 9Hz). 6. 
8 2 (IH. dd. ,J = 1. 6. 8. IHz) . 6. 9 3 ( 1 H. dd. J 
= 1. 6. 12. OHz). 7. 24-7. 40 (3H. m). 7. 50- 
7.5 8 (2H. m) 

-g^U?^FAB-MS (m/e. (C2bH3oF,N302+ H) ' tbX) : 
4 6 2 

^j^^l 3 3 

-N- T'- (6-7^y- 4-y^jbt^'j-:?v-2-^;b) b'^ 

.l.:;v_4-^ ,l. 1 -2- r (I P^ -3. 3-i;7;l/:tO'>;>P^>^ 



30 
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n.tWl/A 2m 1 r^mKMI&T^iti-t-JlO . 0 5m 1 ^IjqA.^ 1 S^fe^S 

Xm2. (2R) -N- n- J-A-Z^f-Jllf^) 
y-2-^)V) \£^^)'^y-A-^)V\ -2- r (IR) -3. 3-i^7;t/ 
/i-p-^»a^>»;l/1 --2~b Ka4^->-2--7x^;l/T-fe KCD^Bfc 



15 Igl T'f#/::6-^DDyf-yl/-4-;/^;U-2-T-fef-;l/T^ y fU 

xgs. (2R) -N- n- (6-7$y-4-^^;i/b'U-::^>-2-^ 

h'^U •^>-4-->f;Ul -2- r (IR) -3. 3-i>7;U^o-/»P 
^>^;l/1 -2-t: KP^>-2-7x-;l/7-feh7$ Kg>^fife 
20 XM2T'|#y;: (2R) -N- [1- (6-T-bf-;l/T^ y-4-y ^;l/h*'J 
i^>-2-^;l/) f^"Ji;>-4-'r;i/] -2- [(IR) -3. 3-i?7 

1 6. 5mg©;/^y--»Hml^«{3 3M7Klft^k:^ h U »^ ATKrSJ^t 0 . 
5 m 1 6 O'CI^T 1 . 5 ^fmfmW L/^o RfS^^* 

U/Co ^ii^^ffifi*l/'fibn/:^i[^^gXffl^M^o-7 h^^^^- 
CK i e s e 1 g e 1 ^"6 0 A r t 5 7 4 4 (^Vl/^^ttS?) ^no 
;^;i/A/y ^$^7-;!/= 1 0/1) jc-cffifSHU ^e^k^tJl 4mg*r4t^135 

30 'H-NMR (CDCI3. 5ppm) : 1. 3 0- 1. 5 0 (2H, 
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m) . 1. 7 1-2. 30 (lOH. m) . 2. 33 (3H s) 2 

62-2. 7 6 (2H. m) . 3. 21-3. 38 (IH. m) , 3. 29 
(2H. s) . 3. 6 0-3. 7 8 (IH. m) . 4. 35-4. 51 
(2H. m) . 6. 26 ( I H. s) . 6. 35 (IH. d. J = 8 

IHz). 6. 45 (IH. s). 7. 2 5-7. 4 0 (3H. m) . 7 

52-7. 6 0 (2H. m) 

fi^MFAB-MS (m/e. (C.»H3.F,N.0. + H) LT) • 
4 5 9 

^mm3 4 




15 



20 



25 



iQ) OH H 



•H-NMR (CD,OD. dppm) : 1. 68-2. 1 1 (i OH. 
m) . 3. 0 0-3. 5 0 (5H. m) . 3. 7 9-3. 9 0 (IH 
m). 4. 32 (2H. s) . 7. 18-7. 30 (3H. m) . 7 43 
(IH. d. J=8. 4Hz) . 7. 5 2-7. 5 6 (2H. m) . 7 
57-7. 6 5 (IH. m) . 7. 7 3-7. 7 8 ( 1 H. m) 

AB -MS (mXe. (C„H3oF3N,0, + H) -tLT) • 

4 6 2 



30 
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( 2R) -N- n- (5-7; y-2-7;l/^P^>i^yl/) f^U^>- 
4-^;!,] -2- r (IR) -3. 3-^-7;l/:tP'>^P^>f-yl/1 -2- 




'H-NMR (CDCls. Sppm) : 1. 3 6- 1. 4 9 (2H, 
m) . 1. 5 7-2. 2 6 (1 OH, m) . 2. 7 1- 2. 7 8 (2H. 
m). 3. 24-3. 36 (IH. m), 3. 42-3. 57 (5H, 
m). 3. 66-3. 75 (IH. m). 6. 24 (IH. d. J = 8. 
IHz). 6. 51-6. 56 (IH. m). 6. 65-6. 68 (IH. 
m) . 6. 82 (IH, t. J = 9. OHz), 7. 29-7. 40 
(3H, m) . 7. 53-7. 57 (2H, m) 
i£^)»tgFAB-MS (m/e. (CzbHsoFsNsO^ + H) 'tbX) : 
4 6 2 

(2R) -N- n- (2-7 ; y-4 -^Pof'J >^>-6-^>>l/y ^ 
>>!/) e^'J ^>-4-^>>l/1 -2- r (1 R) -3. 3-i^7;l/:j-p>:^P 
^yj-M -2-h KP^'>-2-7x^;U7-<r h7; K 



30 
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s 

'H-NMR (CDCls. 5ppin) : 1. 4 2- 1. 5 4 (2 H. 

m). 1. 78-2. 26 (10H. m). 2. 76-2. 79 (2H. 
10 m). 3. 28-3. 38 (IH. m). 3. 42-3. 47 (3H, 

m). 3. 67-3. 75 (IH. m). 4. 53-4. 56 (2H. 

m) , 6. 36 (IH. d. J = 7. 2Hz), 6. 38 (IH. d. J = 

1. 6Hz), 6. 72 (IH. d. J = l. 6Hz), 7. 25-7. 

39 (3H. m) , 7. 5 3-7. 57 (2H, m) 
15 fi^j»«6FAB-MS (m/e. ( C24 H,, C 1 F2 N4 O, + H) * t L 

T) : 4 7 9 

mmms 7 

(2R) -N- n- (3-7 $ y-5-^pp^>-:?;i/) t'<^)i>y- 
20 4-^;l/1 -2- r (1 R) -3. 3-'Jyj\^:tv'yi^ a^^j-Jll -2- 
b KP^'>-2-7x.i:-;l/7-(rh7$ K 




30 3-^'DP-5-— ho'<>i;;l/7>'l'3-;l/9 2mg©:5' pp;^;UA3m 1 
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mmizMlSLlZX h ') ^'J-f^Tl >0. 3m\'Si.ZJ^mit^ ^>7.JVt^^-\' 
0. 1ml ^*p^> 4 0 Mmw uz^mmm^iif^^ijaA.. M(c 3 o nfmm 

1 1 smgmmmtbxmtzo 

Xm2. (2R) -N~ ri- (3-7^ y-5-^np^>':;;l/) h'^U 
v>-4-^;Ul -2- r (IR) -3. 3 -^7;l/;f o i/^ D^>^ 

IglTll/::3-^'OP-5-^hD'<>':^-'l/ y ^>x;Pt^;|i- h^ffl 

'H-NMR (CDCla, dppm) : 1. 3 0- 1. 4 4 (2H. 
m). 1. 73-2. 22 (10 H, m). 2. 68-2. 73 (2H. 
m) . 3. 24-3. 3 6 (1 H. m) . 3. 32 (2H, s) . 3. 44 
(1 H. b r s) . 3. 6 1- 3. 7 7 (3H. m) . 6. 2 8 ( 1 H, 

d. J=8. 4Hz), 6. 49 ( 1 H. d. J = l. 9Hz), 6. 55 
(IH. dd, J = l. 7, 1. 9Hz). 6. 66 (IH. d. J = l. 
7Hz). 7. 2 9-7. 3 9 (3H. m) . 7. 53-7. 56 (2H. 
m) 

iS^fi?ftgF AB-MS (m/e. (CjbHsoC 1 FzN^Oa + H) " i b 
T) : 4 5 9 

^«II3 8 

(2R) -N- n- (4-7^7-3. 5--:>y Jl^a^y -JJl) b'^'j 
>?y-4-^;i/1 -2- r (1 R) -3. 3-i^yjU7tai/^u^yf- 
-2-b KP4^->-2-7x^>>l/74r h7^ K 



30 
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'H-NMR (CDCl,. 5ppm) : 1. 2 4-2. 2 2 ( 1 2H. 
m). 2. 66-2. 72 (2H. m). 3. 27-3. 41 (4H. 
m). 3. 66-3. 71 (3H. m), 6. 28 (IH. d. J = 7. 
8Hz). 6. 77 (2H. d. J = 8. 3H2). 7. 28-7. 39 
(3H. m) . 7. 5 4-7. 56 (2H, m) 
ffic^^lS?<tEFAB-MS (m/e. (C88H2.F4NSO2 + H) ' tbX) : 
480 

^_4_^;p1 -2- r (IR) -3. 3-i^7;l/;i-P'>^P^>f-;i/1 - 
2-b Kp4^'>-2-7x— KT $ K 




'H-NMR (CDsOD. (5ppin) : 1. 4 5-2. 2 5 (lOH. 
m). 2. 25-2. 48 (2H. m). 2. 90-3. 10 (2H. 
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IS 



20 



25 



m), 3. 20-3. 42 (IH. m). 3. 56-3. 75 (IH. 
m). 3. 82 (2 H. s). 7. 18-7. 40(4H. m), 7. 
5 1 -7. 7 5 (4H. m) , 8. 1 7 (1 H. s) 
iS^IS?*IFAB-MS (m/e, (CzjHsoFjN^Oi + H) *iUT) : 
4 6 9 

mmm 4 0 

(2R) -N- ri- (6-7$ y b'u ^>-2-^;i/^^;i/) e^'j -:;? 

>-4--f;Ul -2- (3. 3-^7/1/;^ P>^pyf^;U) -2-bKP4^ 
'>-2--7x.=:>>U7-trh7$ K 



(2R) - (3. 3-v>7;l/5j-D>^'D7'^;l/) -2-h Ko + ->7x-;u 

s^Bfi: 4 -T ^ y - 1 - (6-7 = y t*»j v>>-2— r;i/yf-;u) h'^'J-:^ 

'H-NMR (CDClj, (5ppm) : 1. 2 0- 1. 5 2 (2 H. 
m) , 1. 6 0- 1. 8 6 (2H. m) . 2. 0 8-2. 2 2 (2 H. 
m). 2. 40-2. 82 (6H. m). 3. 07-3. 21 (IH. 

m). 3. 41 (2H. s). 3. 60-3. 80 (1 H. m). 3. 84 
(IH. brs), 4. 40 (2H. brs), 6. 01 ( 1 H. d. J = 
8. IHz), 6. 36 (IH. d. J = 8. 2Hz). 6. 66 (IH. 
d. J=8. 2Hz). 7. 28-7. 42 (4H. m). 7. 43-7. 
5 0 (2H. m) 

fi^miFAB-MS (m/e. (C^sH^.FzN.Oz + H) ' i LT) : 
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2R) -N-> fl- (6-7? /Ff.J^v-9.-^.,. y^,t,^ p^„,, 
>-4->r;H -2- (4, 4->: ^ -7 /l.;j-p.>»o^^,v,t,) 



(2R) - (4. 4->?7yl/;fDi/^D^+i/;U) -2-hKD + i/7x^ 

^uB^Ki4-T^y-i- (6-7$yeu-:^y-2-^;M^;i.) e^-j 

'H-NMR (CDCla. <5ppm) : 1. 2 0- 1. 9 7 (lOH. 
m) . 1. 9 7-2. 2 2 (4H. m) . 2. 4 4-2. 6 8 (IH. 
m) . 2. 7 0-2. 9 2 (3H. m) . 3. 42 (2H. s) . 3. 
6 2 -3. 8 0 (IH. m) . 4. 42 (2H. brs) . 6. 36 
(IH. d. J = 8. 2Hz). 6. 62 ( 1 H. d. J = 7. 9Hz). 
6. 67 (IH. d. J = 8. 2Hz). 7. 2 4-7. 4 2 (4H. 
m) . 7. 5 5-7. 6 2 (2H. m) 

fi3^»«gFAB-MS (m/e. (C„H„F,N.O. + H) LT) : 
4 5 9 

2 

(2R) -N- ri - (6 - 7? /b'U „ .-^ 

>-4-^;l/1 -2- r (1 R> -3. 3-->-7;l.;foo^.»n^.v:f..,.i _ 
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2~ (4-7>>l/;*-P7a:~;l/) -2-b KP^->T-fe h7$ K 



(2R) - (3. S-v^^yU^fui/^D^y^yU) -2- (4--7>'U:tP7 

'H-NMR (CDCls. <5ppm) : 1. 3 9- 1. 5 5 (2H, 
m). 1. 70-2. 22 (10H. m). 2. 73-2. 81 (2H, 
m). 3. 23-3. 36 (1 H, m), 3. 43 (2 H. s). 3. 
6 5 -3. 7 7 (IH, m) . 4. 43 (2H. brs), 6. 31 
(IH. d. J = 7. 6Hz). 6. 37 ( 1 H. d. J=8. 2Hz), 
6. 67 (IH. d. J = 7. 4Hz). 7. 01-7. 08 (2H. 
m) . 7. 37 (IH. dd, J=7. 4. 8. 2Hz). 7. 51-7. 
5 8 (2H. m) 

fi5^«?tlFAB-MS (m/e. (C24H2,F3N.02 + H) * tLX) : 
4 6 3 



( 2R) - r (1 R) -Z-^^^J'y^u^y=f-j\A - 2-b Kp^'>-2 

X^l. (2R. 5R) -2- (t--/^;l/) -5- r (1 R) -3-^ 

(2R. 5R) -2- (t--/^;U) - 5- r (IS) -3-:t^Vv/^ 
p/0^;!/1 -5-7x~>>l/-l. 3->^;t-^V^>-4-;j-yg>^B)c 
D. Hf— /<.y/N (S e e b a c h) 's>®:^& [Tetrahedroiix 



F 
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4 0m. 1 3 1 3-1 3 2 4H (1 9 8 4^)] «oT^^Lfc (2R. 
5R) -2- (t-y^/b) -5-7x^;U-l. 3-i^;J- + v5>-4- 
1 OmgOv-h^h KD77>2 0ml-A.+i^y5^;^.;>g^p;7 
^ Klml?i«|c-7 8»CTy^'^Ai^^V:/nf;U7= Kl. 5M^+1^ 

28 5ing®xh^t Kd75>1. 5 m 1 ?$?^^Jdx.. MJi 1 . 51^^^^ 

+1^>/TO:L5^;^= 15/1-10/1) <CTf&i!!L^®-fk^^;&^tl'e' 
ni SOmg. 2 5 4mg^Ai^ig5giLTliyi:o -tn-etlOlti^Egfi 

(2R) - r (IR) -3-^4^v.v /.p^:,:^,i,-, _>,_v. p „ 
(2R. 5R) -2- (t-y^;l.) -5- [ (IR) ^s-t^y>^ 
y --7U3 m 1 1 NTkKjk:^ h >; ^ ATkJg?^ 1 m 1 ^MA.. mU^Z 

20 U ^«l®*^S7k««»vr4'->'i^ATI£JSILT^j@^k^^4 8mg^^i/::„ 
#%^J2 

_(2R) - f (IS) ~3-;i-^v. V:^p/v;>^;t.] -2-hKo4^-^- 
2-7x-7l/l^ ff^ 

25 (2R. 5R) -2- (t-r^/l.) -5- [ (IS) -3-yf^v>^ 

v^y^A.^ -5-7xx;U-i. 3-:;;f^y5>-4-;j->;fffli^# 



30 



(2R) - r (IR) -3 ^ -'jyj\y±a--y^ay^:^^,i^^ -o^^y^ 
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Xmi. (2R. 5R) -2- (t-y^; M -5- r (1 R) -3. 3- 

(2R, 5R) -2- (t-^^^l/) -5- [ (1 R) - 3 -^T+V d 
^>^;l/] -5-7x->'l/- 1 . 3-i^t^yy>-4-^y2 5 6mg(0 
^ p D ?fx>/U A 3 m 1 yg^S {C^K/^TH 7 -y -(k v^xf^yPT ^ y Siitit 0 . 3 4ml 

m : 'v+if y/i^sex^;p= 2 0/1) Kx^n Lmmit^^ l l S m 

XS2. (2R) - r (IR) -3. 3--i^7;P;f Pv/»P^>f-;U] ~ 

2-h Ko^'>-2-7x-;Pl^^g)^fi£ 

(2R. 5R) -2- (t-y^;!/) -5- [ (IR) -3. 3-^^7;^;^ 
D^^^P'^y^yU] -5-7xx;l/- 1 . 3-'j7ir^yyy-4-:^>^m 

#3t0»J4 

(2R) - r (IS) -3. 3->?7;l/:tPv/ j>P^:/f->>l/1 -2-hKP 
^i/-2-7xx;|/TO 

(2R. 5R) -2- it-'-f^Jl) -5- [ (1 S) -3-;f+V'>^ 
p^>f-;H -5-7xxyl/-l, 3-i?;*-+y7>-4-;4->*ffll\ # 

#^01] 5 

(2R) - r (IS) -3-t: Kp^'>'>^p^>^>>1/1 - 2 - b Kp4^ 
'>'-2-7xx;ue^BI 

Igl. (2R. 5R) -2- (t-yf-;W) -5- r (IS) -S-bK 
p^>>->j>p^>f-;l/1 -5~7xx;u-i. 3-i?;t^v^>--4-;<-> 
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(2R, 5R) -2- (t -5- [ (IS) -3-7t^yi/{^ 

a^>^j[^] -5--7x-;l/~l. 3-i^;l-+y7>-4-;r>l 6 9mg 

S^k^l^H 1 5 7 m g ^^Rfe?At»i^® i LTlifCo 

1^2. (2 R) - [ (1 S) -3-h KP4^i/'>»a^>^;l/l ~2-h 
10 (2R. 5 R) -2- (t -5~ [ (1 S) -3-b Kn + v/ 

15 (2 R) - r ( 1 R) -3-b Kp^>-i/^o^>f-yi/1 -2-b Ka^ 

(2R. 5R) -2- (t-y^;l/) -5- [ ( 1 R) -S-t^V'y^^ 

20 

(2R) - r (IS) --3-7;l/;fov^p^>^;t/1 -2-hKP^'>- 
2-7x^;i/g^g^ 

(2R) - [ (IS) -3-h Kp + ->>^'p'<>^;U] -2-t Kp + 
25 i/- 2 - 7 x-;PB^K^ffli\ #^«ai3 ifsj^o^^-aicT^S-fk^^^^ii 



30 



mm 8 

(2R) - f (IR) -3-7;l/^P'>^p/>;>'^;l>1 -2-hpn4^>> 
2-7x^>>UftaP 
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(2R) - [ (1 R) ~3-h KP + v'>^o'>;>f-;H -2-t Kp^ 

5 m^md 

2->^p^y^>>V-2-bKP^->-2'-73: - ;l/§1^g? 

7 X ^ ;U ^ U :t + i/ yl/gf i ;l/23. 5g0xh7tKP7^> 
2 0 0 m 1 ?Jc/^T 2 . 0Mi/^D^>^;l/v^4'>v">A ^d^-I' 

K- r>'l/j$?g 7 0 m 1 ^?gT mWLKX 3 0 t^o 

^;l/= 3 0/l~2 0/1) fCT*»Si!U 2->^' P'^y^;l/-2-b Kp 
+ v/--2-7x-;l/B^lftif->'H 1 g^-'fi/^o Ctl^-y OmUl 
15 L/> ^iaiCT 4 N7KS^^l::^ h 'J '^7 UimW. 2 O m l ^flD;t> l^iSCT 2 

NrPeiatlf b 5 0 'CtpX 1 i^PBlftJ* Lfco ^ iS' y -;U^«JI@*'(t7KS* 4 N 

20 /^o 



#^0>J 1 0 
(2R) - r (1 R) -3 


. 3-i?7;l//j-D D^y^;!/] -2' 


-h Fa 


X^l. (2R. 5R) - 


-2- (t -5- r (IS. 


2 R. 


5 R. 6 S. 7 R) - 3 - 


-:t + V h U D rS. 2. 1. 0^- 






--5-7i-;l/-l. 3~v5f+v5> 


-4-5*- 



(2R. 5R) -2- (t-"/^yU) -5-7x-;l/-l. 3-i?;t+V5 
>-4-;f:/3 2 g©xh7fc Kp75>1. 1 1 7 8'CT V f-'J^ 
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Ai?>rvyDhVU7 0*l. 5M-.^^>i^mi0 5ml^mU 3 0^ 
mmWbtz^ (IS. 2R. 6S, 7R)~hUv/i^D[5. 2. 1. 
0* «3 x.yi:'-4. 8-i?i>-3-:t>23. 4g®T-h5tKD75 
> 3 0 0 m 1 Sffl[*jD;t. 51= 1 . 5 mmW Ltz. Km^Wf^^^Mz 

^^2. (2R. 5R) -2- (t-^4^;i.^ -5- r (1 <:^ -".-^^ 
V-2->^p/>;>f--;Ul -R-^ ^-;!.-! y ^ ^_ ^ - 

Igl•C^|fc (2R. 5R) -2- (t-^^/P) -5- [ (IS. 2 R. 
5R, 68. 7 R) -3-5i-+V--8- h y i/^ro [5. 2. 1. 0*"] 

Xg3. (2R. 5R) -2- (t-r^;M -5- F ( 1 -Q-^^ 

Xg2-e^§^c (2R. 5R) -2- (t-^^yp) -5- [ (1 S) -4- 
;^-+y-2-i/^D-i>x-;U] -5-7x~;l/-l. 3-i?;j-4.v5>- 
4 9. 1 g©B^if:r.f-;l/7 0 0mlif«[|cl Oi^/N-^J^-^A-^Jtljl 

^k^^ 1 4 g^fifea«:<i: \^X%fz. 

^^4. (2R) - r (IR) -3, .^~>'> 7;l/;*-nV^n^v4^,i.i - 
2-b Ko^' >-2-7x-;bftBpOie>Bfr 

XS3T'f#^c (2R. 5R) -2- (t-yf-;i,) _5_ [ ( j _3_ 
^+Vv^'o-;>f-;l.] -5-7x^;U-l. 3-i;>i-+v5>-4-;i-> 
#^«»J3<i:|i^»©:^rjS<CTMjt^<g5;&SS!iiL/A:o 
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mm 1 1 

f2R) - (3. 3-i>yjv^tii/ifV'^y^;\/) -2~ (A-yjvtuy 

mm 1 2 

(2R) - (3. 3-i^yjl^tti/^fazr=J-Jl) -2 -h Kp^>-2 -7 

Igl. (2R. 5R) -2- (t--:f^M -5- (3 

1 -b Kp4^->->^ p:/^^^) -5-7x^;U-1. 3--:^:t4^V5 

Xg2. (2R. 5R) -2- (t-y5";U) -5- 

(2R. 5R) -2- (t-y^;l/) -5- (3-^>v^;l/5j- 
+ ->-l~t KP+->i^^'P":^f->'l') -5-7x— /U-1. Z-iy'^^yv 
20 >-4-:t>2. 8 2 gCD^'PP.-nyUAS 0ml ^?ftlC^jC?feT4-i^^f-;U 

p p r U 3i-+'> U- h 1 m 1 1 ^Falfil^ Ufco KmL^ p p * 

Jl^:i.y 8 0m I mmz^UlzX 2, 2' -TVbiX (i' V^^pj:. h U/l/) 
5 emgSCKTKfg^k h '^-n-y^yUXX2. 3in l^Jnx.. 1 1 0°CIZT 

30 ^s^b^ 1.82 g^mmnt vrmtio 



I 

I 
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Xg3. (2R. 5R) -2- (t-r/^jl) -5- arf 

Xm2-t^%tz (2R. 5R) -2- {t-zf^A^) -5- (3 

+ i/->^Dyf-;l/) -5-7x-;l/-l. 3-i^;fi»^V7y-4-3r>l. 

8 2 g©x^y-;l/4 0ml Sftl^Tkir^b^^^ i?'i;A-^^4 3 Omg^^ 

•> Kl. 1ml ®>>:?Dn;)f ^J'^S Om l^g^^^I-7 8°CT^4^1f'J n 
5 ^ K 0 . 6 3ml ^JDXT 5 ^^Pa^ft ^ UzRP^smiZ- 7 8 "CTfST U^ P 
SJCTl 5 5^^if}$UCo SI&^I^MJC hyx^;U7 5 >0. 5ml ^Jd 

^ii : y/PKi^^l/= 8/1) {UTiffiS!! ^mit^<&i 1 . 3 6 g 

Ig4. (2R) - (3. 3-i^yj[^tai/'^azr^jU) -2-trKo4^ 
>>-2-7x^Wafg)i^5& 

IS3TII/C (2R, 5R) -2- (t-zr^jl) -5- O-^f^^V-/^' 

^mi 3 

(2R) - (4. A-i^yjUtui/j^a^^yji) - 2 - b Kp4^'>-2 - 

Xmi. (2R. 5R) -2- (t-T^f-;!/) -5- (1. A-i^yj-^-^T. 
blP f4. 51 r:»^-8->l';U) -5-7x^;U-l. 3 ->?;tit^V5 >- 
4-:t>g)^fi£ 

1. 4--^;i-+-9— 8-;i-+7XhfD [4. 5] v'ij >^m^\ ^^^1 2 
X@ 1 RD^ 2 <»:|nI«i©:^i*ICT^JHb^^^l!!iiL/:o 
IS2. ( 2R. 5R) -2- (t-T'f-yl/) -5- (4 -;t4^V n/v 
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X@lt?»/:: {2R. 5R) -2- (t-7^f-;P) -5- (1. A-'^t^ 
■IfXfD [4. 5] r:^-8--f;U) -S-^x^^U-l. 3--:^:*-+7^ 
>-4-5}->8 3mg®7-l?hy4ml7K0. 4ml zl^^lC^SJ-Tp- h 

Xg3. (2R) - (4. 4->>7/U;j-p->^P^^>^;t/) -2-bKP4^ 

10 'yy ^^jmmoy^^ 

Xm.2X%tz (2R. 5R) -2- (t-yf-;!/) -5- (4-^^V>^ 
D^v+^-O/) -5-7x-;P-l. 3-i^;t'+V5>'-4-;i->«>fflt\ # 

15 ##*?IJ 1 4 

(2R) - r (IR) -3. 3-':x-7yl/^p->»P^>f-;l/1 -2-bKP 

XSl. (2 R. 5R) -2- (t-y^;l/) -5- f (IR) - 3-bK 
p4^'>^ ^ y ->^P^>^;U1 --5-7x^>>l/-- 1. 3-v»;t4^V7>- 
20 4~;r>CD^fi£ 

(2R. 5R) -2- (t-y^;l/) -5- [ ( 1 R) -3-:t+V>^P 

5 5mg^^i;^o 

I@2. ( 2R. 5R) -2- (t-y^;l/) -5- [ (1 R) -3. 3- 
30 E^-y^t'^':'^- hoV-'t7A2 0mg©7 0%7.y{l:7K^-h'U v?yO. 
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5m 1 jl^^ft|C*?#T (2R. 5 R) ~2- (t-:f^;U) -5- 
[ (1 R) -3-t Kn+iz-T = y >/^n'>;>^;i/] -5-y , 

^^3. (2R) - r (IR) - (3. ^-'yyA7^■aiy^a^:y^J],^ - 
2-b KP^-> -2-7x^;l.BtB^(D^ f|< ^ 

(2R. 5R) -2- (t-7^^;l/) -5- [ ( 1 R) -3. S-i^yjlTt 

t\ #^«»llXg2<l:|5^8l©:^ft»CT^>(l:^i^^S!!2ILyto 
M>,OfilfflpT#6W: 



25 



30 
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(1) -B^ ill 



m ^ o m 



At o 



HO 



I — ' 



15 ^I^^^*^ 7 ^MTTIlgS $ nx I >T txk I ^J^^tJ[ 3 - 6 ffi® •> ^ n 7 

T etc 5-^15 moimxiii^muoti^wmmitiif^mm. 7 v )\^^ 

^"f n7 y -;i/7/i/+;i/SSt^'vf-D7 y -;U7-'wy— ;i/S©ai±©tt 
38lt©l-3^0*«llWfii»7;i/+;i/S^ h y 7;U;rp/f-;i/Ss v/7/ 
S> 7K®fS> -hoS. fi|ft7>'^3+'>^;^;^:-;l/S. /Nnyym?-, iKig 

7;l'3 + i/S, 7 5 ySX(i<£Si7;l/+;l/7 ^ y ST'll«S$tlTO^T J: 

1.4- vg^se^y i>>^sf*X(i-e©ii#fl^{3fF$$no 

(2) Ar*<®Hi7>'W+-'US. hf}yj\^ttj/^jim. •>7yS. TkKS. 
-hos, eiBk7;i/=i+->7&-'U;K-;i/S. y^uY>U=f^ mL7)\^^^iy 
30 S> 7 = yS&C/fiSi7yi'+;i/7 $ yS*>^/j:5l8f*>t,Sliti5 l ~3<io 
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(4) R'*^->:?Dy^;l/S^ iy^oKy^;l^^ -y a^^i/jim^ 2- 
7;l^:tDi/i'D-/^;l/S^ 3-7;l/;i-Dv/i'D7'f->'l/S, 2. 2-v?7;l/;i- 
a>^ny^;l/Ss 3. 3 -v^^^l/^fo i/^^ oy^yl/g, 2-y jlTtai^i^ 
n^>f-;l/Sx 3-7;l/:tD'>^D^>5';l/S, 2. 2-i>7>»l/;rD i/^ o 

3. 3->f7;l/;j-Di/^n/>;>f-;l/Sx 2. 2, 3, 3— rh 
7 7;l/;tD'>^'D^>f-;VS^ 3, 3, 4. 4 h7 7;l/;i-p v/^' 

2-7;l/;t-D>^'n'\^v/;i/S^ 3 -7;P;J-n>^' o'v+^us^ 
4-7;^;i-D•>^D'^+•>;l/S^ 2. 2 -vf7;l/>i-D •>^' csil^^yl/S^ 
3, 3-i?y Jl:tuiyi^ u^^i/fl^X\t4 . 4 -v?7>»l/;*-o i/^ a/s+"> 

(5) R'*<2-7;^5^^i/^P7'^/^S, 3-7;i/;i-D>^D7'^;ug, 
2. 2->>7;i/;l-Di/i^D7'^;US^ 3. 3-'J'yjl:iru'>^ay^jim^ 
2-7;I/yfn'>^'D^>^;l/®, 3-7;l/;i-D>^p'<y^;Pg^ 2, 2- 
>?7>'U^D-/^'D'<>^;l/S^ 3. 3->>7>>U;i-Di;/^'D^>f-yUS^ 2. 
2, 3. 3-r h5 7;l/:<-n'>^'D'<>f-;PS^ 3, 3. 4. 4-xh^7 
;l/:tD>^'D'>^>f-;l/S^ 2 -7;l/:tD i/^ o's+WI/S^ 3-7;V;4-u> 
^'D'\+>;l/S^ 4-7yl/:*-D>^a'\+i/;l/S> 2. 2-i^7;l/:tui/^' 
D/s+i/^l/S^ 3. 3-i?7;W^D'>^D'\^'>;l/SX«4, 4--:?7;l/;t- 
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R" fc" 

(c/<£oT#IS^^?gfi)tU R\ R''SC5R«*^|5l-^U<MM'^»:0. 
L<li->^'D7;uy->'l'S*^-r*\ slcC>liR'',i:R"'XliR"'<i:R«lix -S-n 

( 8 ) R * *<ffi3e«D 1 ~ 6 ^B©7Ktm^ *<7 «y fglS^-Cfigl $ tlT I J: 
l^K^I»5-l 5{i®jtii«^U<li^iK<^©T;l/+;US> T;l/y^/l/S, 

$ tiT I ^T t> <fc c ^ V ^ D T yu+^UT /iz+yus^ t < li •> o r >/i/^;i/7 yp^lr 

T t *> i: I ^ •> ^ n 7 ~;U7 ;i/+;uS^ L < li ^ ^ D T ;i/'y-^;b7 -'uy 
— -'l/S^ i^if D7;i/*yU7;i/4^— ;uSXli'> D7>>i/':r— ;i/7>»i'^-;uST- 

(9) R**<^>v>;PS^ 7x;^^;l/S^ 7 iJ^^l/^o hVl/S, 7x-;U7' 

7'Df;i/S, 3-h'Ui?;M^;i/Sx 4 -eu 2-^7V'; 
f^^l/S. 2 - f-;l/»^ 3 - f-^l/S^ 1 - ^ V 

-h*^yU;Mf-yuSs 4 - e^yUv'M 2 - 7 U f-yl/S. 3 

-7 ';;U^f-;l/S. 2-\iv^)Jl/^j\^m. 3- t°n>;;U^^;l/S^ 2 - f 
y > 4 - f U ^ ^;i/S^ 5 - f U ^ f-;u 

b*7>?-;Mf->'i/SN 3 -h*';^i^-;i/>/5^^uS> 4 - ^i?-;!/^ 
^;US. 2-+r.-;?;l/^f-;US, 2 -'^^Vf-i-ypy f-;PSXIi2 --T > 
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(fib. m^yi^jum^ yjL^i-jvm. T^i-^i/yohVi/ 

(10) R'*<3, 3-i?7;V4-Di/^a^>5^;bST*>»)> R**<2-f-x 
-;u^f^;i/»^ 3 2 - 7 'j 3-7U;uy 

2 - h' U f-^uXJi^v i^^wS ({a j:.^;Up< 
7 'J b* 'J f-yuXJiO i^^i/S©3S±®filt0 1 ~ 3 @o 
*f^ll^(i{S«T;u+;i/»> hy7;P;i-py^;i/S. i/T^S. 7kKS^ - 

(11) c I ] T'«$n5<k^^*<s 

(2R) -N- [1- (4-;'^;P-3-'^>x-;V) h'^^'J •:?>-4 ->f 
)\^'\ - 2- C (1 R) -3. Z~'J'7)V:^uv^u^:^=f-)V] -2-h Kd 
^•/-2-7x-;V7-b h7 ^ h\ 

(2R) -N- [1- (4-;<^;l/-3-'^>x-;l/) e^Uv>-4-^ 
-2- [(IS) -3. 3-i^7;l/;rDi/i'D^>^;i/] -2-kKD 
+i/-2-7x-;l/7-fe h7 5 h\ 

(2R) -N- [1- {A-/=f-)\^-z-^y7--)V) f'^y 4- 

^b] -2- [(IS. 3 S) -3-7;l/;tai/^D^>f-;l'] -2-h Ko 
i\r>'-2-7x-;l'7-b h7 5 K> 

(2R) -N- [1- (4-y^;W-3-'<Vx-;W f'^»Ji?>-4-'1' 
;H -2- [ (IS. 3R) -3-7;l/*n>'i^a^>f-;l/] -2-tKD 
4-i/-2-7x^>'l/7-fe h7$ Kx 

(2R) -N- [1- (4-^5^;l/-3-^>x-yU) b'^^'J i?y-4-'r 
-2- [ (IR, 3S) -3-7;I/;4-Di/i?D'^>^;W] -2-hKp 
+ ^-2-7x-;l/7-b h7^ K> 
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(2R) ~N- [1- (A-j^^JV-a-^yT^M \i^^)i^>-4-'^ 
;U] -2- [ (IR, 3R) -3-7yW*Di/^'0'Of-;l/] -2-tKP 
+ v/-2-7i--'l/T-b hT5 h\ 

N_ [1_ [ (3Z) -4- h>;7;l';*-D;'f-;l/-3-^>x-;P] t'^V 
5 vJ>-4--r>'l/] -2-i'^P'<>f->'l/-2-t KD + i/-2-7x— 
■tr hT$ K. 

N- [1- [ (3Z) -4-7;l':toy ^>'P-3-^>-r--'l/] h'^U v^ 
>_4_^;l,] -2-->^'u'^>5^;l/-2-k h'P^i^- 2 -7 x—yUT-fe 

JO N_ [1_ [ (3E) -4-7;l/3t-a^f-;l/-3-^>r->'l/] f^'Ji^ 
;^_4_^;l,] -2-->^D^>f-;l'-2-t Kd + v^-2-7x— ;l/T-tr 

(2R) -N- (1 -i/^^o'\yf-;Mf';pe'<»; •:^>-4-'r;i/) -2- 

[(IR) -3. 3-v?7;l/;t-D'>^^o^yf^;l/] -2-tKD + '>-2- 

(2R) -N- [1 - [ (3E) -4-yJl7f\J^^J\^-3-^yy-~JV] 
t'^f) i^>-4-^ Jl] -2- '[ (IR) -3. 3-i^yjl^^aiyi^XD^> 

-2-b KP^v/-2-7x->'l'T-t hTi K. 
(2R) -N- [1- (6-y^;l/f'Ji^>-2-'r;Wyf->'U) b'^U i^ 
20 >-4-'r;l/] -2 - [ (1 R) - 3. 3-i?7;l/;t-p>^'P'^>5^^l/] - 
2-t KP+>-2-7x-;UT-l?hTi K> 

(2R) -N- [1- (3-f-i-;Uy^;U) f'^U v?>-4-'f;l/] - 
2- [ (IR) -3. 3-i?7>'U;*-P'>^'D'^:/^;l^] -2-bKP + >- 
2-7x— ;UT-tr VTl h\ 

25 (2R) -N- [1- (3-7 'J;u^^>'U) e'^U •:^>-4 -^-yi/] -2- 
[ (1 R) -3, 3-'JyjV:tai/i7u^>^jl^] -2-b Kp + ->-2- 
7x->'l/T-tr Ks 

(2R) ~N- [1- (2-7y;M^;i/) b^'J i?^- 4 —f;!/] -2- 
[ ( 1 R) -3. 3-i?7;U;f Pi/^P'^V^yU] -2-b Kp + '>-2- 
30 7x-;l/7-fe i K> 
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(2R) -N- [1- (2-hr'J f-;l/) f'^'J i^>-4-— f;l/] - 
2- [ (IR) -3, 3-v^7;P;i-uv/^'n^>^;l/] -2-tKP + >'- 
2-7x-;l/7-fehT^ K> 

(2R) -N- [1- (3-^ h + i/^>v;l/) f^U i^>-4--f>'l'] - 
6 2- [ (IR) -3, 3-vJ7;l/^Di/^a^>5";U3 -2-tKD^>- 
2-7x->'l/T-lr h7 i K. 

(2R) -N- il-^yi^Jl\f^^)i>y-4'--(jV) -2- [ (IR) - 
3. S-i^yjV^viiyi^vi^y^Jl] - 2 ~t KD+-/-2 -7 x—^UT-tr 

10 (2R) -N- [1- (3-7;l/:tD/<>i?;l/) h'^^U i^>-4-> f^H - 

2- [ (IR) -3. 3--:?77l/*D>^D'>;>^;l/] -2-hKD+>- 
2-7x-;VT'b KT ^ K> 

(2R) -N- [1- i3-i^tiaKyifj\,) U 4 -W-'I/] - 
2- [ (IR) -3. 3-'Jyjlta'>^v^y^M -2-hKo + >- 
15 2-7x^;l'T-i? hT ^ h\ 

(2R) -N- [1- (2-^aL^JV/=f-Jl) H^^) i> y- A fl] - 
2- [ (IR) -3. 3-i^yj\/tai/^x2^yi-j[^] -2-t Kd:^'>- 
2-7x::.;i/T-b 

(2R) -N- [1- (6-7^ y fU i>>-2— f;!/^^;!^) f^U x 
20 >-4-'f;l'] -2- [ (1 R) -3. S-i^yjU^tii/ifa^yi-Jl^] - 
2-h Kn + ->-2-7x-;UT-l?hT = K. 

(2R) -N- [1- (6-7i>'-4-y hi|^v/tr'J-:?>-2-'f;l/;<^ 
;l/) e'^Ui?>-4— r;H -2- [ (IR) -3. 3-v?7;l/;*-D'>^'D 
'^yf-;!/] -2-t KD + ->-2-7x-;V7-bh7= h% 

25 (2R) -N- [1- (3-7 I /- 5-/^ J]/^>i^JV) hf'^'Ji^^- 

4-^;l/] -2- [ (IR) -3, 3--yyjlyiraiyi7uKy^jU] -2- 
t KP + ->-2-7x^>'l/7-b h7^ K. 

(2R) -N- [1- (3-7 lJ^>'yJl) f^U i^>- 4 --r;U] - 
2- [ (IR) -3, 3-9yj\^^a>i/u^>^M -2-k Ko+i/- 
30 2-7x-;U7-t h7i K> 
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(2R) -N- [1- i2-T iJ^>i^Jl^) h-'^^'j i>>-4-'f;l/] - 
2- [(IR) -3, 3->>7;l//J-D>>^D'^>^;i/] -2-tKD+i/- 
2-7x^;l/T-tr h\ 

iv|_ [1- i4-T i J ^>i>J^) h'^U >- 4 --f - 2- 
[ (IR) -3. 3-i^yjl7ira>i^a^y^JV] -2-tKp + i'-2- 

(2R) -N- [1- (4-7 i h + i/'O \£^*)i>y- 

-2- [ (IR) -3, 3-v?7;U;*-p>^'P'^>f^>'l/] - 2 - 

(2R) -N- [1- (3. S-i^r iJ^>i^Ji^) fcf^ U i^' >- 4 -'f 
;U] -2- [ (1 R) -3, 3'-i>yjltoi/i;a^>^Jl] -2-t Ko 
4^'>-2-7x~;l/7-fe h\ 

(2R) -N- [1- (5'-/^fiyvy-2--(jv/^j\/) 
4-'<;H -2- [ (IR) -3. 3-i?7;l/:<-nv/^D'^>f-y|/] -2- 

h KD4^>-2-7x^>'bT-tr i h\ 

(2R) -N- {3-/^Jl^yi>JU) t°^U >'>-4-^;P] - 

2- [ (IR) -3, 3-i^7;l/:tP'>^P^;^f->'l'] -2-tKP + ->- 
2-7x-;l/7-i?h7i 

(2R) -N- [1- (4-/ h^i^^yi^Ji^) hf^U i?>-4~-r;H - 
2- [ (IR) -3. 3--:?7;P;fPi/^P'<>^;l'] -2-t Kp+^- 
2-7 x-;l/7-tr h7 ^ K. 

(2R) -N- [1- (3-7^y-5-y h^i^Oi^J^) lf^yi?>- 
4~^JU] -2- [ (IR) -3. 3 - i>y Jl7iru'>^ a ^>^Jl^] - 2- 
t KP4^i^-2-7x-;P7-{? h7l h\ 

(2R) -N- [1- (4-7$ /-3-7;l/;tP^>i^>'l/) t'^^)iy>- 
4->f;U] -2- [ (IR) -3, 3-i^yjlyi-ai^^a^>^jl'] -2- 
t KP + ->-2-7x-;l/74? h7^ K. 

(2R) -N- [1- (6-7$ y-4-^f';l/e'J v>y-2— r;l/) h*'^ 
U •:^>-4-'r;i/] -2- [ (i r) -3. 3-c?7;i/:tP->^'P'^>^ 

JU] -2-t KP+>-2-7x^;U7-lr h7$ K. 
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(2R) -N- [1- {3-7lJ-4-yjl7tu^>'J)U) f^'Ji^>- 
4-'r;l/] -2- [ (IR) -3, 3-i^yjlytoi/i/a^>i-jV] -2- 
b Ko + ->-2-7x-;UT-t h\ 

(2R) -N- [1- (5-7iJ-2-yjlyytaKyi?jV) h'^Uv>- 
-2- [ (IR) -3. S-'^y Jl^t a i/i;oK>^ jl^] -2- 
t Kn + ->-2-7i^;l/7-tr h7 5 K> 

(2R) -N- [1- (2-75 ^y-e—fyp^^ 
f^'J>^>-4-^;i/] -2- [ (iR) -3, 3-i^yjV7tvi^ifv 
^>f-;U] -2-t KD+i/-2-7x::i;U7-tr h7 5 K> 

(2R) -N- [1- (3-7? y-S-^Do^^v^yU) fA^iji^^- 
4->i';U] -2- [ (IR) -3. 3-i>yjl7tui/i^v^>^jU] -2- 
t Ko + i^-2-7 j:-;U7-tr h75 h\ 

(2R) -N- [1- (4-75 y-3, 5--:>7;U5j-D^>':;yl/) f'^U 
i^>-4-i';U] -2- [ (1 R) -3. 3-i?7;l/;l-D>^' o-s>^ 
;U] -2-h KD + '>-2-7x-;l/7-t h75 

(2R) -N- [1- iK>X^ i ^V-)[^-5--( ;l>ii-jl) t'^V 

-2- [ (1 R) -3. 3-'jyj\,7tU'>^u^>=f'Jl] - 
2-t Ko+->-2-7x^;l/7-tr h75 H\ 

(2R) -N- [1- (6-7 5 y t'Ui^>-2-^';l/y^;U) f'^Ui^ 
>-4— -2- (3, 3-i^yjltaiy^n:/^jV) -2-tKa + 
'>-2-7x-;l/7-lr h7 5 h\ 

(2R) -N- [1- (6-75 y fU 2—1' h'^^^Uv 
>-4--l';l/] -2- (4, 4-i?7;P;tPi/^n'\4-i^;U) -2-tKP 
+v/-2-7x-;l/7-fe h7 5 KXU 

(2 R) -N- [ 1 - (6-7 5 y f'j •:;=>-2-^';uy f^'j 

>-4-^';U] -2- [ (IR) -3, 3->'yj[y:tuiy^vK>9Jl] - 
2- (4-7>'U:tD7x-;U) -2-t KD + v/7-fe h7 5 KT*SI»5jSIM 

(12) -JK^ [I] x-m^tizit^^iji^ 

(2R) -N- [1- (6-yf^;I/eu •?>-2 -><';l/^5^;U) f'^U 
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y-4-y(jl] -2- [ (IR) -3, 3 -i^7;U:tov/^'n^>f-;U] - 

(2R) -N- [1- k'^y i?>-4 -'T;!/] - 

2- [ (IR) -3, 3-'Jyjl:taz/i^v^>'^Jl] -2-bKD+->- 
5 2-7x->'U7-tr ^ h\ 

(2R) -N- [1- (3-7 U^Mf'^U) t'^U >'>-4--r;U] -2- 
[ (1 R) -3, 3->'7yl/;i-DS/^'D^>f-;l/] -2-t Ka + >-2- 

(2R) -N- [1- (2-7'J;l//^;U) b'^U v>-4— f ;U] -2- 
10 [ (IR) -3, S-i^yjl^tui/i/v^yf-Jl''] -2-tKP + v/-2- 
7x->'P7-b h7 5 h\ 

(2R) -N- [1- (2-ey e^u ':?>-4-'r;i/] - 

2- [ (IR) -3. 3-i^7;l/;*-nv/^D^>f-;l/] -2-tKo+^- 

2-7x^;V7-b h7 5 K> 
16 (2R) -N- [1- (3-/ h^'>^>'JJU) ti^U i;>-4-^;U] - 

2- [ (1 R) -3. 3--:^7;l/5i-a«>i'P'^>^;l/] -2-tKn+>'- 
2-7x->'U7-fe h7 = h\ 

(2R) -N- (l-^>'JjU\:f^^}i>>-4--(JU) -2- [ ( 1 R) - 
3. 3->>7;U:tD'>^'0'^>^-'l'] -2-t KD^i/-2-7x— ;U7-b 
20 h7^ Kx 

(2R) -N- [1- (3-7;l/^n/<yv?;U) k*^ U 4 -^f;!/] - 
2- [ (IR) -3, 3-i?7;l/;*-D>/^'D^>^;U] -2-tKD4^'>- 
2-7x-;l/7-fe h7^ h\ 

(2R) -N- [1- (3-^auOi>;l) t'^*) >- 4 JV] - 
25 2 - [ (IR) -3, 3-i^7;l/:tDi/^D'>l>^;U] -2-kKD + v/- 
2-7x:^;U7-t h7< h% 

(2R) -N- [1- (2— f i^;l/^f-;l/) b'^'J i^>-4 ;b] - 
2- [ (IR) -3. 3-v?7;l/:tD£/^D'>^>^;U] -2-bKD + i/- 
2-7x-;l/7-t h7i h\ 
30 (2R) -N- [1- (6-7 i y IfU v^>-2--f;l/y^;l/) t'^^} 
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>-4-^M -2- [ (IR) -3. 3-i>yjV^ai/i;tiKyi-jV] - 
2-t KD + i/-2--7x-;l/T"l?hT? K. 

(2R) -N- [1- (6-Tiy-4-y h + ->lf';i^>-2->f;Mf- 
)l) h'^^)i>y-4--(Jl] -2- [(IR) -3. 3-i^7;l/;i-D>/^D 
5 ^y^Jl^] -2-t KD + i/-2-7i-;l/T-{r hT i h\ 

(2R) -N- [1- (3-7 I ^ -5-/ f-Jl^yi^j]/) f^'J-:^>- 
A-^Jl] -2- [ (IR) -3. 3->5 7;U;i-Dv^D^>f-yl/] -2- 
t KD + >-2-7x-;l/7-lr h7$ K. 

(2R) -N- [1- i3-7i JK'yi>J\y) h''^ U > - 4 - - 
10 2- [ (IR) -3, S-i^yjituyifu^yf-zi} -2-hKp+->- 
2-7x-;l/T-lr hT^ K> 

(2R) -N- [1- (2-T^ y^>i?;U) h'^OJ •:?>-4->r>'H - 
2- [ (IR) -3. 3-i?7;l/^D->^'D^>f-;l/] -2-hKo^->- 

2-7 :,L~jirth7l V. 
15 N- [1- (4 - 7 i J ^>i>J\y) U >- 4 --f ^U] -2- 
[ ( 1 R) -3. 3 -r J^^o y ^ v^y^}\/] -2-h Kn + i>-2- 
7x-;l/T-tr K> 

(2R) -N- [1- (4-T5y-3-y h + i/'^>>J;U) h'^'Ji^>- 
4-^)\/] -2- [ (IR) -3. 3->?7^W;rPi/^'D'^>^;U] -2- 
20 t KD^>'-2-7x^;l'T-t?hT^ K. 

(2R) -N- [1- (3. 5-v^7^ y'^Vi?;!/) U 4 --f 
^l'] -2- [ (IR) -3, 3-i^7;l/;i-pi/i'D/^>f-;l/] -2-tKo 
+ v/-2-7x-;l/T-bhT= h\ 

(2R) -N- [1- (5-y^;i/7 7>- 2-'f;!/y^;u) \£K^)x>y- 

25 4-^M -2- [ (IR) -3. 3--i/yjltvi/C;\J^>^JVl -2- 
h Kn + >>-2-7x-;UT4? hT5 Ks 

(2R) -N- [1- (3-/^J\^^>i>Jl) [f^^} i^y- 4-^ Jl"} - 
2- [ (IR) -3. 3->?7;U^Pi^^D'^>^;l/] -2-tKD + i/- 
2-7x-;l/7-fe hT $ K> 
30 (2R) -N- [1- (4-y h+v''^>i?;l/) k*^U-:?>-4— f;U] - 
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2- [ (IR) -3. 3-ify;l:toi/C;u^y'f-J]/'i -2-tKp+>- 

(2R) -N- [1- (3-T$y-5-y h + v'Oi^;!/) t'^^)i>>'' 
4-^;p] -2- [ (IR) -3, 3'-i^yjl:tu'yifX30^Jl^ -2- 

(2R) -N- [1- (4-T$ y-3-7;U:tn^y-:;;l/) h*^U -:^>- 
4-y(jl-\ -2- [ (IR) -3. 3-i^yjU:tvi/i;a^y=J-j]/] -2- 
h Kn + ->-2-7x-;l/T-tr hT^ K. 

(2R) -N- [1- (6-Ti y-4-;<f-;l/fcrUi?>-2-'f;W 
"J y-4 --f -2- [ (IR) -3. S-i^y Ji^oi/ if a^y^f- 

(2R) -N- [1- (3-TiJ-A-yj\^tvKyi>j\/) e^^Ui^^- 
4--f;U] -2- [ (IR) -3. 3-i?7;P:tci>^'D^>^;l/] -2- 

t Ko + >-2-7 x-;l/T-tr h\ 

(2R) -N- [1- i5-T i J-2-yjl:ttiKy-JM f'^Uv'V- 
A-^Jl'] -2-,[ (IR) -3. 3-i^7;t/;i-0'>:^P^>^>'U] -2- 
h KP + ->-2-7xr.;l/T-bhT^ h\ 

(2R) ~N- [1- (2-Ti y-4-^oph*U >^>-6-^>l/^^ 
71/) tT'^U i?>-4— f;l/] -2- [ (IR) -3. 3-£>7;l/4"P->^P 
-2-t KP + >-2-7x-;l/T-t hT^ 
(2R) -N- [1- (.3-r i J-5-9ziaKyi^j[/) if^^J'Jy- 

4-4 ju] -2- [ (IR) -3. 3-•:?7;l/5^P•>^'p'^>^;^] -2- 

h KP + v'-2-7x-;l/7-b h7= Kx 

(2R) -N- [1- (4-7 ^y-3, 5-i^7;l/;t-p^>v^;U) f^'J 
v?>-4--r;U] -2 - [ (1 R) -3. 3 -i>7 P i/^ P^>^ 
yl/] -2-t KP + v/-2-7x->'l/7-t?h7$ K> 

(2R) -N- [1- {^>X4 iyV-J\^-5-4Jl^/'f-Jl) e^'J v? 
>-4->f;H -2- [ (IR) -3. 3-'Jyjl^ai/i;a^>^j\^'\ - 
2-t KP + i/-2-7 x-;l/7-tr h7 5 h\ 

(2R) -N- [1- {6-Tiy\f^)'J>-2--(JU/f-Jl) f'^'Jv^ 
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>-4->r;U] -2- (3. 3-':?7;P;i-D->^'D-/f-yl/) -2-tKD + 

(2R) -N- [1- (6-7^ y e';>f>-2--r>'i/y^;i/) e^^ui^ 

>-4—^Jl'] -2- (4, 4-v'7;l/:tD i/^'D'V+i/yl/) -2-tKD 

(2R) -N- [1- (6-7^ y h'U v>-2->r;l/> f-;U) h'^'jv^ 
>_4_^;p] _2- [ (IR) -3, 3-'i>yjlttJi/i7ci^y^Jl] - 
2- (4-7;U:tP7x^>'l') -2- 1 Ko + ->7-t? h7 ^ KT-*SiSJjJIl 

(13) (2R) -N- [1 - (6-7= y h*y i?>-2-^';Mf-;U) e 
v^>-4— r.'l'] -2- [ (IR) -3, 3--:^7;l/;i-D>^n'<>^ 

)U] -2-h Ko^i/-2-7i-;l/7-l?h7^ KXIi^OH^Wlcfpg^ 

(14) 1 [I] ©^t:'^tlXli'e©^^6<JCfP^U7'5 

(15) >J >M3§gtt*<M-^-rsg^.#,. ^jx.{i'iSttP^gttM0^1l> 

mm 

(17) (a) -B^ [I I I] 
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Ar 



HO— 1— cooH [in] 

R»0 



[IV] 




ck I 5 ~ 1 5 <i©fiSla^ L < li^fiSla® B&lteSe^^fcTKfdS. 

L < li^^^ti/: 1 - 2 ffl©7KK»Xli;4-+ VS^W-T SJ^^tJc 5 ~ 1 5 ii 

7>»i/'^-;uS ((iU> ^7 7;i/+;PS. 7 'J -;^7;^y^;^S^ ^xd7 
U -;U7 -'W+^'WSRO^'^-T^ D 7 U -;i/7;i/^->'i/S©5l±©ffiit© 1 3 <i 

-^oS^ fiiia7-'U3+v/*-'U'K-;i/S. /^Dy>Ji^, fiffi7;W3+i/ 

JV^J\^7 i ySXI47^>'^4^>'^^ + v:^>'^Jn■^>'^ST'gg|$tlTl^T^>J: 
l\ ) ^SU -ErLTXIlNHXiiO^g-To ] X'TTs-^Mit^^Xii^O 
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(b) ±ie-jift^ [III] 0ijf\^^^>mxit^<Dmm^mmi^^-iis^^ 

[V] 



^tio ] ■c^x^ns^k^'is^Mftaby::^^. -js^ [VII] 

(c) ±E-»iC [VI] ©jk^igJ^JttMiltfcSfe^ -S^ [VIII] 
r2'-cho [vm] 
4-14 {iotSft^ t < ii:^S^momm^iti^^^> 




N- E [V] 
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10 



15 



ji^jim^ L < li'Nr o 7 y -jvTJi^^-jvm ({a ^7 y 7 5 

7 y -^UT^W^r^^WS, '^■fD7 U -;l/S> ^f- D7 V-^U7;l' 
4^;USSU^^-r d7 y -->l/7-»l/y-;l'S©3g±CDffi«0 l - 3 jgCDTktflM?^ 
lii6«a7/W+-'bSH h y 7;l/^D *>7 y tM^> — V dS> 

i£^7;U3+>:^/l'*->'l'S. ^^oYymT. i£iBi7>'W3 + ->S> 
L< li«M$n/c7 i yS> 5fe«gl^L< TO^$nfcfi«S7;l/+;l/7 ^ / 
SX{i7^/^+>'^^+>^>'^^^~>'^STa^$tlTl^T t>i;c>o ) ^* 
■To ] T^$n'5^k^'^<i:S5c6^7>'l/+>'MbSlC:ic{tU> ^ UT'iJglCftb 

-«5j: [ I ] y^i, 4 - v^ggi tf'^ y >^«i*©ss!ii:fir^o 

(18) (2 R) - 2- [ ( 1 R) -3, 3-i?7;l/;tDi/^'P'>;>^ 
^U] - 2 - 1 Ka4^ i^- 2 -7 i-;Ufi^i? 

(19) 6-t e r t --y^>'l/:t^->^;l/;f:-;l/7 5 ^ f y >- 2 ^ 
y _ 6 - t e r t ^ ;U,-K-;l/7 = y f y >- 2 /I' 
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^ 1^ # 

^IS^Wx -ft^ [I] 



H(>-4— i! -X— ^^N- r2 [ I ] 

15 I 5-15 m(omux\ti^mu0mwmm^t-^m&. t ^ 

Miin^ 1 '-z^itD'vr oMi^^:^-r5^7^P7 U-;i'7;i/+;ug^t < li 

X0 7 U -;l/7>'i/+;USSLCf'^xa7 'J -;U7>'i/y->'US(D]S±©fiit© i 
20 - 3 <i©7KtRJ!l^^<ifilR7>'U+;b»^ h U 7;w;j-p y i^T J Ss tK 

KS. -hoS. 'ISi»7;i/3+v/*;l/H-:-;i/S. '^Dy>lIi^, i£ei7;l'3 
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